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PREFACE. 


The  lead  and  zinc  deposits  described  in  this  memoir  include 
a  number  which  have  not  been  worked  of  recent  years  and 
about  which  not  much  information  is  available ;  others  have 
been  actively  exploited  in  the  last  decennium  and  were  the 
subject  of  investigation,  especially  during  the  war.  The  officers 
of  the  Geological  Survey  who  have  written  this  memoir  have 
received  much  assistance  and  information  from  those  in  charge 
of  the  mines,  and  desire  to  express  their  indebtedness,  especially 
to  Lieut. -Colonel  J.  V.  Ramsden  of  the  Shropshire  IVIines,  Ltd., 
who  suppUed  them  \\'ith  copies  of  the  plans  of  this  Company's 
mine.<?  on  the  scale  of  twenty-five  inches  to  one  mile.  A  valuable 
report  on  this  property  by  Mr.  T.  C.  F.  Hall,  M.I.M.M.,  was 
also  placed  at  our  disposal  by  Lieut. -Colonel  Ramsden,  who 
allowed  us  to  make  free  use  of  the  information  it  contained. 
Professor  Lapwortli's  manuscript  maps  of  the  geology  of  the 
Shropshire  district  are  now  deposited  in  the  hbrary  of  the 
Geological  Survey,  and  have  been  freely  consulted ;  they  are 
invaluable  to  students  of  the  older  rocks  of  this  province. 
Captain  William  Oldfield,  of  the  Snailbeach  ]\Iine,  has  most 
kindly  assisted  us  in  many  ways.  We  are  indebted  to  Mr. 
H.  Watson,  of  the  Berwyn  Granite  Co.,  Llangynog,  for  informa- 
tion about  some  Montgomeryshire  mines.  In  connection  with 
the  mines  of  Eastern  Carnarvonshire,  Messrs.  Holmes,  Little, 
^Froggafe^and  "Evans  have  been  consulted,  and  their  services 
have  been  greatly  appreciated.  We  desire  also  to  thank  Mr. 
Sinclair  Ross  for  particulars  of  lead  and  zinc  mining  in  Merioneth. 
Dr.  Greenly  was  consulted  regarding  the  geology  of  Anglesey, 
of  which  he  has  made  a  special  study  for  man}'^  years,  and  Mr. 
Fanning-Evans  of  the  Parys  Mountain  IVIines  has  given  valuable 
aid  in  regard  to  that  property.  To  Mr.  G.  J.  Wilhams,  H.M. 
Inspector  of  Mines,  we  owe  a  debt  of  gratitude  for  his  constant 
and  valuable  aid  both  in  the  field  and  in  the  office.  Without  his 
guidance  it  would  have  been  nearly  impossible  to  locate  many 
of  tlie  old  mines,  or  to  connect  former  names  with  existing  mines, 
and  his  intimate  knowledge  of  the  workings  rendered  easy  the 
otherwise  difficult  task  of  reading  the  old  mine  plans. 

The  memoir  has  been  edited  by  Mr.  Cantrill. 

John  S.  Flett, 
Geological  Survey  Office,  Director. 

28,  Jermyn  Street, 

London,  S.W.I. 
1st  July,  1921. 
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LEAD  AND  ZINC  ORES  IN   THE 

PRE-CARBONIFEROUS  ROCKS  OF  WEST 

SHROPSHIRE  AND  NORTH  WALES. 


PART  L— WEST  SHROPSHIRE. 


CHAPTER  I. 


INTRODUCTION. 
HiSTOBicAL  Data. 


The  Roman  Vein    ^"^ /^''"P'^/   °*  *"^„"  „  100  yards  in 

occasionally  found  in  the  gauenes.  j^ 

probable  that  the  lead-ore  was  .^^^°';^,"'''lfloTot  the 
hiU-sides,  for  even  now  the  siUcous  ^°"'^f^'J*Q^7jE„es  the 
veins  can  be  traced  along  the  ^"rf^j^^^^^^^X^^dS  Besides 
Rider  Vein  forms  a  projecting  «^"/°7^™™'  ]^^^  fo„nd.  A 
mining-implement.,    coins    ^■'^   .P^^^-J^  ^^la^o  at  the  bottom 

ItrSinscripti^o^he^^^^^^^^ 

^^i^sn^::^^ror\sne^^^^^^^^^ 

?:ttrU.Sr  GrenJtS  deeply  trenched  in 

those  days.  „i,„ki„  onlnrwd  bv  later  miners 

The  old  excavations  were  probably  enlargea  oy  la 

before  recourse  washad_to_deep_minn^^ 

Xt™e?;rTheo!7se.es^Onl":ohlUglc^  Maps  concerned  are 

60  N.E.,  60  S.E.,  and  61  N.W         ^ 

•^  Murchison,  'Silurian  bystem,     l»^y,  \Vinpral  Veins   of   the   Country 

»  G.   H.   Morton,    'The   Geologj'   and  Mineral  Veins   o 

around   Shelve,    Shropshire.'     Proc.    Lrverp.    Geol.  Soc,    Session 

separately  P"nted.  1869,  p.  23.  Morton,  op.  ct/.,  p.  23. 
*  *  Silurian  System,    1839,  p.  ^i>f,  ^^^'^^^     ' 
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13tli  centuries  lead  was  obtained  in  abundance  from  this  area. 
The  slag-lieaps  left  by  these  old  workers  near  the  Tankerville 
Arms  at  Hope,  near  the  Roman  Gravels  IVIine,  and  at  the  East 
Grit  Mine,  still  contain  a  quantity  of  lead.^ 

The-  deeper  mining  V.itll  its  attendant  pumping  and  the  use 
of  blasting-charges  and  mechanical  drills  is  of  comparatively 
recent  date,  but  records  are  almost  unprocurable.  The  Gravels 
and  Grit  Mines,  Snailbcach,  Pennerley,  and  Bog,  were  all 
productive  in  ^lurcliison's  day  (circa  1832-9).  The  earliest  official 
statistics  (1845)  show  that  Snailbeach  was  then  an  important 
producer  of  lead-ore.  The  only  other  productive  mines  men- 
tioned at  that  date  are  Bog,  '  Grits  and  Gravels,'  and  Pennerley. 
At  a  later  period  Roman  Gravels  became  a  considerable  producer ; 
but  the  history  of  this  mine,  like  that  of  several  others,  shows  a 
dechning  output  and  final  cessation.  Subsequent  reopening  does 
not  appear  to  have  been  rewarded  with  satisfactory  results. 
The  last  important  mine  to  close  as  a  lead-producer  is  Snail- 
beach.  Towards  their  latter  days  many  of  the  mines  showed  an 
increasing  output  of  zinc-ore,  first  recorded  in  1858,  and  of 
barytes,  first  recorded  in  1860. 

Under  the  Shropshire  ]\Iines  Ltd.  developments  are  now 
proceeding  that  may  restore  the  field  to  some  of  its  former 
importance  as  a  producer  of  lead  and  zinc  ores. 

Geology. 

The  lead  and  zinc  mines  of  the  Minsterley  and  Shelve 
districts  of  Shropshire  (Fig.  1,  p.  4)  he  to  the  south  of  Minsterley, 
chiefly  in  an  area  of  Lower  Ordovician  (Arenig)  rocks  bordering 
the  western  flank  of  the  Pre-Cambrian  uplands  of  the  Longmjoid. 

On  their  western  margin  the  Longmyndian  rocks  are  faulted 
against  a  strip  of  Cambrian  shales,  ranging  north-north-east 
and  south-south-west,  w^liich  are  succeeded  westward  by  the 
Ordovician  rocks  with  an  almost  similar  strike. 

The  Ordovician  rocks,  which  on  the  Old  Series  Geological 
Map,  Sheet  60  S.E.,  are  referred  to  the  Llandeilo  Series,  were 
divided  by  Prof.  C.  Lapw^orth^  into  (1),  an  Upper  or  Chirbury 
Series,  of  Bala-Caradoc  age;  (2),  a  Middle  or  Middleton  Series, 
of  Llandeilo  age;    and  (3),  a  Lower  or  Shelve  Series,  of  Arenig 

^  G.  H.  Morton,  op.  cit.,  p.  29. 

=  '  Summary  of  Progress  '  for  1915  {Mem.  Geol.  Surv.),  1916,  pp.  36- 
38.  See  also  Lapworth  and  A\'atts  in  '  The  Geology  of  South  Shropshire,' 
Proc.  Geol.  Assoc,  vol.  xiii  (1893-4),  p.  297. 

The  lato  Prof.  Lapworth's  six-inch  MSS  map  of  the  Shelve  District  is 
deposited  in  tlie  Library  of  the  Geological  Survey  and  Museum,  and  is 
now  available  for  reference. 

The  mining-area  lias  been  mapped  and  reported  xipon  recently  by 
Mr.  T.  C.  F.  Hall,  M.I.M.M.,  for  the  Shropshire  Mines,  Ltd.  We  are 
greatly  indebted  to  the  Directors  of  tliis  Company  for  the  unrestricted 
use  of  his  map  and  report,  and  for  access  to  numerous  plans  and  notes 
in  their  possession;  while  passages  from  Mr.  Hall's  report  are  incor- 
porated with  little  or  no  change  in  the  present  volume. 
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INTRODUCTION.  ^ 

age      It  is  in  the  latter  that  the  chief  occurrences  of  ore  have 
been  found.     The  rock-sequence,  as  far  as  it  concerns  the  present 
subject,"  is  as  follows,  in  descencUng  order  :— 
Silurian  -  -     Upper  Llandovery  Series. 

Unconfonnity. 

Sliddleton  Series,  with  ^^'eston  Grits  and  Shales  at  base. 
f  Upper  Stapeley  Ashes. 
I  Stapeley  Ashes  and  Shales. 
Shelve  Series        -         H  Hope  Shales. 
I  Mytton  Beds. 
(^  Stiperstones  Quartzite. 
Cambrian         -     Tremadoc,     Shineton  Group,     Habberley  Shales. 
The  physical  features  of  the  district  are  closely  related  to 
the  geological  structure,  the  more  resistant  beds  forming  hues 
of  hill  and  scarp,  while  the  softer  beds  underhe  the  vaUeys  and. 

^'^^  ^oviS-  be£/tpitc    the    fact    that    they    show 
complexities  in  detail,  possess  a  comparatively  simple  geological 
str^c  ure    dipping  wek  north-westward  oS  the  Cambrian  shales, 
wMch  they  s'ucce'ed  conformably.     The  Lower  Ordov--  rocks 
however,  are  repeated   by  the  occurrence    of  an  antichnal   fold 
ftbe  She  ve  Anticline),  which  brings  the  Hope  Shales  and  Mytton 
Beds  to  the  surface  in  the  west,  after  they  have  sunk  beneath  a 
syncline  (the  Buxton  Synchne)  in  which  rehcs  of  the  Stapeley 
Ashes  occur   as   isolated   outliers.     Shelve   and  Hope   are   both 
situated  on  this  anticUne,  west  of  which  the  beds  succeed  one 
another  in  orderly  sequence  west -north -westward.     The  result  is 
that  the  Alvtton  Beds  in  particular  occur  m  two  outcrops,  the 
eastern  havC  a  west-north-westward  dip  off  the  Stiperstones 
and  beneath  the  Hope  Shales,  the  western  forming  an  antichne 
tdth    fairly    steep-dipping    flanks    and    a    north-north-eastward 

^'*  The  Ordovician  rocks  were  subjected  to  these  movements  and 
denuded  before  the  deposition  of  the  Silurian  rocks  which  cross 
their  outcrops  unconformably.  Outhers  of  the  Silurian  in  the 
synchnal  area,  however,  suggest  that  these  movements  were 
repeated,  to  a  less  extent,  at  a  later  date. 

Intrusive  rocks  occur  as  laccolites,  sills  and  dykes  of  basic 
composition,  namely  dolerites  or  diabases.  Some  of  these  are 
intimately  related  to  the  structure  of  the  sedimentary  rocks,  and 
have  risen  more  or  less  vertically  along  strike-faults  or  hnes  of 
weakness  produced  by  strain,  or  have  moved  along  bedchng- 
planes  They  have  altered  the  rocks  in  their  vicimty.  These 
igneous  intrusions  appear  to  have  been  connected  perhaps  as 
an  aftermath,  with  the  disturbances  that  preceded  the  deposition 
of  the  overlying  unconformable  Silurian  beds.  They  are  closely 
related  in  composition  to  the  contemporaneous  OrdoAacian  lavas 

^"""^A'second  period  of  intrusion  seems  to  be  represented  by 
more  regular  and  relativelyjiarrowjykes^^ 
1  Fig.  2  is  after  T.  C  F.  Hall. 
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strata  at  a  high  angie  on  approximately  north-westward  and 
east-north-eastward  Unes.  Tliese  are  quite  independent  of  the 
above-mentioned  structures,  and  cut  across  the  folds  and 
fractures  due  to  the  pre-Silurian  movement.  In  their  mode  of 
occurrence  they  often  bear  a  close  resemblance  to  the  mineral 
veins.  Here  and  there,  both  veins  and  dykes  are  in  contact  for 
long  distances,  in  ^\hicli  circumstances  the  dyke-rocks  appear  to 
have  undergone  alteration  to  a  micaceous  substance  (sericitiza- 
tion),  and  are  referred  to  as  '  white  rock  '  and  '  rider.'  The 
inference  is  that  the  dj^kes  are  of  earlier  date  than  the  mineral 
veins^,  and  occupied  the  fissures  prior  to  their  invasion  by  the 
nu'talliferous  solutions.  They  are  jDrobably  of  Silurian  or  post- 
Silurian  age. 

Before  discussing  the  faults  and  ore-bearing  veins,  we  may 
refer  briefly  to  the  character  of  some  of  the  sediments. 

Stiperstones  Quartzite. — This  is,  in  the  main,  a  well-bedded 
sihcious  sandstone  or  quartzite,  forming  pronounced  ridges  and 
crags,  and  varying  in  dip  from  45°  to  75°.  By  folding  it  should 
approach  the  surface  again  beneath  Shelve  Hill,  where  its  depth 
is  estimated  to  be  1,200  ft.  The  upper  part  is  thin-bedded  and 
interlaminated  with  bands  of  flagstone,  and  passes  upwards  into 
the  Mytton  Beds. 

Mytton  Beds. — These  consist  chiefly  of  massive  bands  of  hard 
dark  grit  alternating  with  flaggy  shales,  and  are  often  recognisable 
by  the  well-marked  banded  or  ribbed  structure  of  the  grits.  The 
shaly  material  becomes  more  and  more  predominant  upward, 
till  the  subdivision  finally  merges  into  the  succeeding  Hope 
Shales.  Lap  worth  divides  the  Mytton  Beds  in  descending  order 
as  follows  :  Tankerville  Flags  and  Shales ;  Gravels  and  Shelve 
Church  Beds;  Ladywell  and  Snailbeach  Grits  (Flags)  and 
Shales;  Lord's  Hill  Beds.  Although  on  strictly  geological  and 
pala3ontological  grounds  the  transitional  beds — the  Tankerville 
Flags  and  Shales — are  included  mth  the  Mytton  Beds  as  Lower 
Arenig,  from  the  mining  point  of  view  they  would  more  suitably 
be  incorporated  with  the  Hope  Shales,  and  in  the  following 
account  they  are  frequently  referred  to  this  group. ^  The  Mytton 
Beds  form  high  ground  and  attain  their  maximum  development 
about  the  centre  of  the  area,  being  narroM^er  to  the  north  and 
thinning  away  to  the  south,  where  they  are  largely  cut  out  by 
strike-faults.  Folding  brings  them  to  the  surface  again  in  the 
anticline  of  Shelve  Hill.  The  principal  mines  of  the  district  are 
situated  in  these  rocks. 

Hope  Shales. — These  are  soft  black  shale-beds,  which  cover  a ' 
large  area  and  form  the  greater  part  of  the  low  ground.    In  places 
they  contain  bands  of  volcanic  ash  and  are  often  crumpled  and 
folded  in  detail.     They  are  Imrren  of  ores,  and  represent  the 


*  Morton,  op.  cit.,  pp.  30,  32. 

2  X    Q    y    fj^jj^   'Report  on  the  Shropshire  Mining  District,'  Lond., 
H)l{),  ],.  13.     (Privately  printed.) 
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Middle  Arenig,  but  some  Lower  Arenig  I>eds.  as  above  mentioned, 
are  included,  from  the  point  of  view  of  the  mining  man. 

Stapehy  Ashes. — These  beds,  which  succeed  the  Hope  Shales, 
are  fine-grained  volcanic  ashes,  and  volcanic  grits  and  breccias 
interbedded  with  shales ;  they  represent  the  Upper  Arenig. 


Faults  and  Veins. 

FAULTS. 

The  Ordovician  'rocks  are  traversed  by  numerous  faults, 
which  can  be  grouped  in  two  sets  : — («).  In  one  set  the  fractures 
trend  chiefly  north-eastward  or  north-westward,  a  marked 
exception  being  the  north-and-south  fault  that  extends  from 
Round  Hill  to  the  neighbourhood  of  the  Bog  Mine. 

(6).  In  a  second  set  the  fractures,  with  little  or  no  relative 
displacement  of  the  walls,  have  a  direction  a  little  north  of  east 
and  south  of  west.  They  are  of  considerable  importance  in  that 
they  are  extensively'  mineraUzed. 

Whilst  some  of  the  first  set — such  as  those  with  the  north- 
north-east  direction,  w^hich  are  strike-faults — are  evidently  con- 
nected with  the  disturbances  that  antedated  the  deposition  of 
the  Silurian  strata,  there  is  reason  to  believe  that  much  of  the 
faulting  in  other  directions  is  of  Jjost-Silurian  date,^  and  is 
connected  with  the  earth -movements  that  so  profoundly 
affected  this  part  of  the  country  in  late  Silurian  and  early 
Devonian  times.  In  the  result  two  sets  of  fractures  cross  each 
other  at  a  high  angle — a  type  of  fracturing  due  to  compression, 
and  well  recognised  in  many  mining  districts.  The  two  sets 
must  have  been  formed  almost  concurrently,  and  they  intersect, 
in  places,  without  relative  displacement.  In  general  the  north- 
westerly fissures,  which  break  across  the  pre-Silurian  folds,  are 
readily  recognised  by  the  abrupt  termination  of  the  strata 
against  them,  while  east-north-east  fissures,  as  stated  above, 
show  little  relative  displacement  of  the  walls. ^ 

Since  no  case  has  been  recorded  in  which  a  vein  filling  a 
fracture  of  displacement  is  faulted  out,  we  may  assume  that 
the  movements  took  place  previous  to  mineralization. 

The  majority  of  the  faults  hade  in  a  southerly  direction, 
though  many  incline  to  the  north.  Where  two  or  more  parallel 
fissures  hade  towards  each  other,  the  intervening  trough  of 
ground  is  usually  much  disturbed  and  fractured. 

The  faults  are  best  developed  in  the  harder  beds  such  as  the 
Mytton  Grits  and  Stapeley  Ashes,  and  tend  to  die  out  and  lose 
their  individuality  in  the  soft  shales,  where  the  fissures  become 
filled  Avith  a  tight  '  pug  '  of  crushed  material.  To  this  fact  we 
must  attribute  the  barrenness  of  fractures  in  these  soft  beds. 

^  Hall,  op.  cit.,  p.  16. 
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VEINS. 


The  mineral  veins^  many  of  which  are  showTi  on  the  Old 
Series  One-inch  Geological  Map,  60  S.E.,  obviously  occupy 
fissures,  which  served  as  channels  for  the  circulation  of  ore- 
bearing  solutions  derived  from  some  deep-seated  igneous  source. 
They  show,  however,  no  connexion  with  any  of  the  exposed 
igneous  intrusions ;  probably  they  are  related  to  a  concealed 
mass  of  granite.  The  main  veins  appear  to  occupy  fault- 
fissures,  although  this  cannot  be  demonstrated  in  every  case. 
Doubtless  they  have  experienced  movement  at  more  than  one 
date,  but  although  the  frequent  brecciation  of  their  contents 
points  to  disturbance  after  mineraHzation,  they  have  not  suffered 
the  complex  sequence  of  repeated  fracturing  and  mineralization 
that  took  place  in  the  Cornish  lodes.  The  mineraUzation  may 
be  regarded  as  a  single  episode.  Moreover,  it  is  unlikely  that 
Assuring  and  minerahzation  are  Avidely  separated  in  time.^ 

Whilst  the  fractures  themselves  may  extend  for  a  great 
distance  continuously  through  rocks  of  several  types,  it  must 
be  strongly  emphasized  that  the  ore-bodies  are  discontinuous, 
and  their  presence  or  absence  is  intimately  related  to  the 
physical^  character  of  the  country-rock.  A  parallel  case  is  the 
mode  of  occurrence  of  the  ores  in  the  Llangynog  district  of 
Montgomeryshire.  In  certain  kinds  of  rock — in  Shropshire 
typically  represented  by  the  Mytton  Grits,  at  Llangynog  by  the 
igneous  rocks,  and  in  Flintshire  by  the  massive  Carboniferous  lime- 
stones and  cherts — well-defined  open  fissures,  capable  of  minerali- 
zation by  circulating  waters,  are  formed ;  in  other  rocks,  such 
as  the  Hope  Shales,  as  explained  above — or  the  Holywell  Shales 
in  Flintshire — the  walls  of  the  fissures  close  tightly  together. 
The  general  effect  is  relative ;  rocks  suitable  as  ore-bearers  in  one 
district  may  be  comparatively  barren  in  another.  Again,  in  the 
Mytton  Beds  themselves,  the  ore  frequently  occurs  as  '  shoots  ' 
or  '  floors  '  ^  in  the  gritty  strata,  but  is  relatively  deficient  in  the 
interbedded  shal}^  bands. 

It  is  said  by  the  miners  that  when  the  veins  are  traced  into 
the  Stiperstones  Quartzite  they  become  impoverished  or  barren, 
and  this  receives  support  from  other  districts,  such  as  FUntshire 
and  Denbighshire,  where  veins  traced  into  the  sandy  part  of 
the  Cefn-y-fedw  Sandstone  appear  to  pinch  out  and  become 
unprofitable.  In  the  flaggy  top  of  the  Stiperstones,  however,  ore 
occurs,  here  and  there,  along  the  bedding-planes,  and  this  has 

^  In  the  present  volume  the  terms  '  vein  '  and  '  lode  '  are  used  synony- 
mously.    No  difference  of  meaning  is  implied. 

2  Hall,  op.  cit.,  p.  21. 

3  A.  M.  Finlayson,  '  Problems  of  Ore-Deposition  in  the  Lead  and  Zinc, 
Veins  of  Great  Britain.'  Quart  Journ.  Geol.  Soc,  vol.  Ixvi,  1910,  p.  299; 
vide  pp.  322,  323.  This  author  shows  that  in  carbonate  rocks  (limestones 
and  dolomites)  tho  chemical  character  of  the  rock  also  may  have  considerable 
influence. 

*  D.  C.  Davieg,  '  Metalliferous  Minerals  and  Mininc,'  ed.  2,  8vo.,  Lond., 
1881,  pp.  202-3. 
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been  found  to  be  the  case  in  some  of  the  other  rocks  also,  where 
differential  movement  of  the  strata  has  left  cavities  near  fault- 
lines.     The  infilling  deposits  are  of  the  nature  of  flats. 

The  more  important  veins  have  two  main  trends,  corre- 
sponding with  the  main  lines  of  fissuring  that  influenced  the  flow 
of  the  ore-bearing  solutions:  (1),  N.W.  and  S.E. ;  and  (2), 
E.N.E.  and  W.S.W.,  the  latter  approximating  to  east  and  west. 

On  the  whole  the  solutions  seem  to  have  selected  chiefly 
the  east-north-east  fissures  for  their  passage,  and  many  of  the 
largest  veins  in  the  district  are  of  this  trend,  possibly  because 
the  north-west  fractures,  by  their  greater  movement,  were  less 
easil}"  negotiated.  Thus  a  number  of  north-west  and  south-east 
faults  in  the  main  outcrop  of  the  Mytton  Beds  are  barren.  In 
the  Shelve  Anticline,  however,  this  is  not  entirely  the  case.  The 
ideal  conditions  for  maximum  deposition  of  ore  occurred  at  the 
junction  of  two  fissures,  as  at  the  Tanker ville  and  Bog  INIines. 

As  far  as  can  be  ascertained,  the  order  in  which  the  rising 
mineral  solutions  deposited  their  contents  is  as  follows  :  copper- 
ore,  zinc-ore,  and  lead-ore,  and  compounds  of  barium  and 
fluorine.  The  main  zone  of  copper-deposition  appears  to  have 
lain  in  the  deep-seated  Pre-Cambrian  rocks,  while  the  deposition 
of  zinc-ore,  lead-ore,  and  barytes  took  place  in  the  Ordovician 
belt  above. ^  But  wliile  this  is  the  general  arrangement,  we  may 
note  that  copper  pjTites  occurs  sporadically  in  the  gangue  of 
the  lead-veins,  as  at  Tankerville,  that  at  Rorrington  the  east- 
and-west  veins  carry  lead  above  barytes,  and  that  lead  occurs 
occasionally,  as  at  Wrentnall,  in  the  Pre-Cambrian  copper-zone. 
The  barytes  in  the  Pre-Cambrian  rocks  is  considered  to  be 
secondar5^ 

No  ore-deposition  took  place  in  the  Cambrian  shales.  In 
the  succeeding  Ordovician  rocks  the  solutions  seem  to  have  been 
checked  by  the  Hope  Shales,  and  mineralized  the  Mytton  Beds ; 
such  solutions  as  penetrated  above  the  Hope  Shales  appear  to 
have  carried  barium  with  subordinate  amounts  of  lead.  The 
vertical  range  of  the  ore-bearing  Mytton  Beds,  where  they  dip 
most  steeply,  is  about  2,000  feet,  within  which  compass  shoots 
of  ore^  may  be  expected  to  occur,  especially  in  the  gritty  beds 
beneath  the  base  of  the  Hope  Shales.  Barytes  usually  forms  a 
capping  to  the  veins,  and  in  depth  gives  place  to  lead,  which  in 
turn  will  be  likely  to  give  place  downwards  to  zinc. 

The  gangue  consists  chiefly  of  crushed  country-rock  with  quartz 
and  calc-spar,  often  in  large  and  well-formed  crystals,  as  at 
Snailbeach  and  Tankerville.  The  gangue  often  contains  barytes 
and   occasionally  pjTites    and   fluorspar.     In  most   of   the  lodes 

1  Hall,  op.  cit.,  p.  23. 

^  The  preference  of  shoots  of  ore  for  certain  suitable  beds  traversed 
by  a  long  fracture  in  inclined  strata  is  well  shown  in  the  ceise  of  some  of 
the  veins  in  the  Carboniferous  Limestone  Series  of  Flintshire.  See 
'  Special  Reports  on  Mineral  Resources  '  {Mern.  Geol.  Surv.),  vol.  xix, 
P).  III. 
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the  galena  and  blende  lie  in  irregular  strings,  which  here  and 
there  open  out  into  nests  of  ore. 

Analyses  and  Assays. 
The  amount  of  silver  occurring  with  the  galena  is  small, 
even  when  compared  with  that  obtained  from  the  ores  in  the 
Carboniferous  rocks  of  FUntshire  and  Denbighshire,  in  which  the 
silver-content  is  comparatively  low.  No  values  for  silver  have 
been  returned  in  the  official  Statistics  since  1883;  the  figures 
given  l)elow  are  the  average  returns  for  the  final  two  years.  In 
the  Table  the  percentages  of  lead  and  zinc  are  the  extremes  met 
with  during  such  periods  as  the  mines  were  in  work  between  1882 
and  1913. 

Assays  of  Shropshire  Lead  and  Zinc  Ores. 


Percentage  of 

Percentage  of 

Silver:  oz.  per 

Mine. 

Lead  in  Ore 

Zinc  in  Ore 

ton  of  lead -ore 

1882-1913 

1882-1913 

1882-1883 

Snailbeach 

77-84-5 

42-58 

0-5 

Perkins  Beach    - 

70-79 

nil 

not  given 

Tankerville 

79-83 

40-52-5 

20 

Roundhill  - 

801 

nil 

mine  not  working 

Pennerley  - 

75-80 

45-50 

2-0 

Bog  -gi   - 

79-81 

40-59 

216 

Rhadleyand  Rock 

65-802 

nil 

mine  not  working 

East     Roman 

Gravels 

75-85 

40-58 

2-5 

Roman  Gravels  - 

80-82 

40-56 

2-23 

Grit   - 

72-733 

48 

mine  not  working 

1  In  1907.  2  In  I888,  1907-8.  ^  i^  1898-1901. 

The  assays  given  below  are  of  galena  and  blende  raised  in 
recent  years  by  the  Shropshire  Mines  Ltd.  from  the  veins  in  the 
Bog  Mines  area. 

Analysis  of  Galena  froyn  the  Nipstone  Vein  {Bog  Mines). 
Analvsts  :   Messrs.  W.  F.  &  H.  Lowe,  Chester,  9  July  1919.     Ore  dried 
at  100°  C. 

Lead 82-93 

Copper 0-52 

Zinc 012 

Iron 0-07 

Sulphur 11-07 

Silica 0-70 

Calcium  oxide  -  -  -  -  -  -  -  0-75 

Alumina  -  -  -  -  -  -  -  -  0-05 

Barium  sulphate     -  -  -  -  -  -  -        1  -  45 

Tin 008 

Carbon  dioxide  (by  diff.) 2-26 

100-00 

Silver  :   2  ozs.  5  dwts.  per  ton  ot  ore. 
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Analyses  oj  Blende  from  the  Bog  Mines  area. 
Analysts  :    Messrs.  W.  F.  &  H.  Lowe,  Chester.     Ore  dried  at  100°  C. 


No.  1. 

No.  2. 

No.  3. 

Bog. 

Lead        .         .         -         . 

1-67 

1-60 

4-40 

3-78 

Copper    -         -         -         - 

0-78 

0-25 

0-28 

0-10 

Zinc         .         .         .         - 

50-25 

39-54 

39-97 

52-07 

Iron         .... 

2-92 

2-10 

315 

3- 16 

Alumina  -          -          -          - 

— 

— 

0-95 

0-30 

Lime        .          .          .          . 

0-25 

0-35 

0-50 

1-25 

Magnesia 

010 

0-10 

0-05 

0-15 

Sulphur  -          -          -          - 

27-58 

21-49 

22-29 

23-89 

Insoluble  residue  : — 

Barium  sulphate  - 

8-65 

27-50 

16-85 

6-88 

Silica 

6-95 

5-38 

8-97 

8-45 

Ferric    oxide,  alumina, 

and  lime  - 

0-98 

1-60 

2-62 

0-43 

100- 13 

99-91 

100-03 

100-46 

All  the  samples  were  free  from  fluorine. 


Output. 

Fig.  13  gives  in  a  graphical  form  the  outputs  of  lead  and 
zinc  ore  for  Shropshire  since  1845,  and  the  outputs  of  lead  and 
zinc  ore  from  some  of  the  chief  mines.  The  highest  recorded 
output  of  dressed  lead-ore  for  the  whole  country  was  for  1856.  At 
that  date  nine  mines  were  operating  in  Shropshire,  and  yielded 
4,407  tons  19  cwts.  of  dressed  ore,  giving  3,228  tons  15  cwts.  of 
metallic  lead.  The  production  in  Shropshire  rose  to  its  height 
between  1871  and  1875,  since  which  date  it  has  declined,  first 
rapidlj',  and  then  steadily,  to  the  present  day.  In  1916  only 
two  mines  were  operating,  and  yielded  but  32  tons  of  lead-ore ; 
and  at  the  present  day  only  a  small  quantity  is  obtained, 
chiefly  from  the  Bog  group. 

The  output  of  Snailbeach  is  the  most  important,  but  shows 
on  the  whole  a  steady  decline.  The  maximum  for  the  district 
was  attained  when  Gravels,  Ovenpipe  (Tankerville),  Bog  and 
Pennerley  added  their  maxima  to  the  Snailbeach  output. 

The  highest  recorded  output  of  zinc -ore  for  the  whole  country 
was  for  1881.  In  this  year  four  Shropshire  mines  were  operating, 
and  yielded  197  tons  of  ore,  giving  107  tons  of  metallic  zinc; 
but  the  following  year  gave  the  maximum  for  the  county,  viz., 
914  tons  of  ore.  This  figure  was  nearly  reached  again  in  1897, 
when  880  tons  were  got.  Of  late  years  the  output  of  zinc-ore 
has  become  relatively  more  important,  and  from  1911  to  1914 
was  greater  than  that  of  the  galena. 

Further  details  of  output  will  be  found  under  the  detailed 
descriptions  of  mines  in  the  following  chapters. 
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Recent  Developments. 

The  old  mines  were  unwatered  by  pumping  from  the  deep 
levels,  and  also  by  several  long  adits,  such  as  the  Wood  Level  in 
the  Shelve  AnticUne,  and  the  Boat  Level  in  the  Tankerville-Bog 
district,  as  weU  as  others  of  shorter  length  described  under  the 
details  of  mines  (Chap.  II.). 

An  extensive  scheme,  intended  to  un water,  by  a  day -adit,  the 
large  group  of  mines  situated  on  the  western  side  of  the  Shelve 
Antichne,  is  now  being  actively  pushed  forward  by  the  Shropshire 
Mines  Ltd. 

The  adit  known  as  the  Leigh  Level  (Fig.  2,  p.  10)  was  com- 
menced many  years  ago  by  farmer  adventurers.  In  or  about  the 
year  1820  a  drainage  company  (known  locally  as  the  Farmers' 
Company)  was  formed  with  a  capital  of  £39,000  to  drive  a 
deep  drainage-tunnel  called  the  Dingle  or  Leigh  Level,  with 
the  intention  of  draining  all  the  Shelve  mines.  The  tunnel  was 
commenced  in  1825;  but,  after  being  driven  nearly  1|  miles 
(actuallj' 5,932  feet),  it  was  abandoned  in  1835,  owing  to  shortage 
of  money  following  upon  lawsuits  with  Lord  Tankerville.^  The 
level  commences^  in  Brookless  Coppice,  about  250  yards  west 
of  Leigh  Hall,  and  2^  miles  west -south -west  of  I\Iinsterley,  at  a 
height  of  about  380  feet  O.D.,  and  runs  generally  in  a  south- 
south-east  direction  (Figs.  2  and  3,  pp.  10  and  14). 

There  are  four  shafts  upon  this  first  section,  the  one  nearest 
the  forebreast  being  about  1  chain  from  Lord's  Stone  in  Lord's 
Stone  Lane.  Farther  north  is  the  Blue  Barn  Shaft,  about- 
130  yards  south  of  Blue  Barn  Cottage  and  1,110  yards  from 
tunnel  mouth.  The  tunnel  was  about  7  feet  high  and  5  feet  wide 
and  had  been  driven  in  dead  ground. 

On  a  plan,  with  section,  of  the  Rev.  J.  More's  property, 
dated  1869,  a  scheme  is  figured  for  continuing  the  tunnel  to  the 
Roman  Gravels  shaft,  and  thence  southward  to  East  Grit  Old 
Engine  Shaft. 

Recently  the  Shropshire  IMines  Ltd.  determined  to  extend 
the  tunnel,  and  operations  were  commenced  simultaneously  from 
Blue  Bam  Shaft  and  the  new  Milne  Shaft,  ^  situated  about 
700  yards  south  of  Hope  Church,  and  100  yards  north  of  the  old 
Batholes  shaft. 

The  Blue  Barn  Shaft  is  260-7  feet  deep,  and  the  bottom  at 
tunnel-level  is  399  feet  O.D.  The  distance  between  the  Blue 
Barn  Shaft  and  the  Milne  Shaft,  measured  along  the  tunnel, 
which  has  several  bends,  is  2,002  yards,  in  which  distance  the 
level  rises  by  14  feet  to  413  feet  O.D.  The  Milne  Shaft  is 
527-9  feet  deep,  going  down  to  397    feet  O.D.,  its    top  being 

*  For  section  of  the  beds  passed  through  in  this  portion,  see  '  Silurian 
Sy.stem,    1839,  p.  281,  Note  I. 

'  Six-inch  map,  Shropshire  47  N.E.  Lat.  52°  37'  29",  long.  2°  59'  19". 
The  figures  for  the  latitudes  and  longitudes  given  in  the  present  volume 
are  taken  from  the  six-inch  maps. 

3  Six-inch  map,  Shropshire  47  N.E.     Lat.  52°  36'  3",  long.  2°  58'  28". 
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INTRODUCTION.  U 

at  925*06  feet  O.D.  It  is  a  bricked  circular  shaft  of  14  feet 
diameter,  and  will  form  the  chief  centre  of  mining  operations,  if 
the  driving  is  successful.  At  the  time  of  our  visit,  in  Oct. 
1919,  it  was  being  fitted  with  cages.  The  section  of  the  tunnel 
between  the  Blue  Barn  Shaft  and  the  Milne  Shaft  was 
completed  in  Sept.  1919,  and  the  tunnel  is  now  being  driven 
south-westward  in  the  direction  of  the-  Wood  Engine  Shaft  of 
the  East  Roman  Gravels  Mine,  which  it  will  enter  at  100  feet 
below  the  shaft-bottom,  at  a  point  where  the  Cornish  or  California 
and  Wood  Lodes  are  supposed  to  intersect  by  opposed  dip 
(Fig.  3).  By  4th  Nov.  1920  about  2,028  feet  of  this  section 
had  been  driven  through  shale,  greenstone  and  Mytton  Beds, 
the  total  distance  from  the  Milne  Shaft  to  the  Wood  Shaft 
being  about  820  yards.  Thus  the  length  of  the  tunnel  from  the 
mouth  to  the  Wood  Shaft  is  over  3,932  yards.  About  H  miles 
of  further  tunnelUng  would  carry  it  to  the  Grit  Mine.  The 
tools  employed  have  been  compressed  air  Climax  and  Ingersoll 
Rand  drills,  the  average  rate  of  driving  being  about  300  feet  a 
month.     The  air-compressor  is  also  used  for  ventilating. 

The  hope  entertained  that  this  adit  would,  in  the  course  of 
driving,  open  up  a  large  extent  of  productive  ground  has  not 
been  fulfilled,  and  could. hardly  be  justified  either  on  geological 
grounds  or  from  local  mining  experience,  for  the  ground  traversed 
up  to  the  Milne  Shaft  is  chiefly  Stapeley  Ash  and  Hope  Shales — 
well  above  the  usual  ore-bearing  horizon  of  the  Mytton  Beds 
(Fig.  2,  p.  10).  Now  that  the  tunnel  is  in  the  ore-bearing  beds, 
it  remains  to  be  seen  whether  the  veins  it  will  unwater  below 
the  old  mine-workings  can  be  made  to  pay,  and  whether  the 
new  veins  cut  are  productive. 

In  some  cases,  again,  the  level  reached  by  this  adit  in  some  of 
the  old  mines  will  be  well  above  that  attained  by  the  old  workings 
(pp.  16,  17);  hence  pumping-charges  will  be  added  to  the  capital 
charges  of  the  undertaking.  Since,  however,  the  water  is  chiefly 
descending  surface-water  these  costs  should  not  be  great.  There 
is  no  large  reservoir  of  water  with  a  well-marked  water-table, 
Uke  that  occurring  in  many  hmestone  districts. 

If  a  branch  from  the  level  were  driven  from  the  Hope  Valley 
to  the  Bog  Mine  in  the  eastern  outcrop  of  the  Mytton  Beds,  it 
would  penetrate  these  beds  in  the  Shelve  Anticline  also,  but  only 
at  a  level  that  has  already  been  opened  up  and  worked.  Beyond 
this  anticline  the  greater  part  of  its  course  would  be  in  the  Hope 
Shales. 

The  future  of  the  district  is,  therefore,  at  the  moment  of 
writing,  in  suspense,  owing  chiefly  to  the  want  of  knowledge  of 
the  true  state  of  the  water-logged  mines.  The  tunnel  will  drain 
an  immense  area  to  a  depth  of  800  to  1,300  feet  from  the  surface, 
according  to  the  profile  of  the  ground.  Modern  plant,  together 
with  mining-knowledge  and  practice,  backed  by  sound  geological 
advice,  may  produce  satisfactory  results  even  in  the  case  of 
mines  that  were  abandoned  through  the  apparent  poorness  of 
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the  veins.  Whilst  there  seems  good  reason  for  the  behef  that 
most  of  the  better-known  veins  have  already  jdelded  the  greater 
part  of  their  lead -ore,  a  much  greater  future  production  of 
zinc-ore  may  be  expected,  since,  in  some  cases,  considerable 
quantities  of  exposed  ore  remain,  while  in  others  deeper  mining 
should  bring  rich  deposits  to  hght.  It  might  pay  to  work  lead- 
ore  in  mines  that  are  rich  in  both  barytes  and  blende. 

Since  the  Mytton  Beds  are  the  chief  carriers  of  ore  in  the 
district,  it  has  been  suggested^  that  capital  might  be  expended 
profitably  in  exploring  these  beds  beneath  their  cover  of  Hope 
Shales  in  the  centre  of  the  syncline  that  separates  the  two 
outcrops  to  the  east  of  the  Hope  Valley.  There  is  reason  to 
suppose  that  this  virgin  ground  may  prove  as  productive  as  that 
already  opened  up.  North  of  the  Roundhill  IVIine  a  shaft  sunk 
through  the  Hope  Shales  should  enter  the  Mytton  Beds  at  about 
1,000  feet  (Fig  2,  p.  10). 


1  By  Mr.  T.  C.  F.  HaU. 
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SHROPSHIRK  MINES. 
Western  Area  :  Hope-Shelve  District. 

In  this  area  the  Mytton  Beds  include  two  outcrops  of  >hiok 
intrusive  igneous  rock,  that  on  the  east  behaving  as  a  sill,  that 
on  the  west  as  a  dyke,  oblique  to  the  bedding.  At  the  northern 
vnd  of  the  anticline  the  two  outcrops  of  this  rock  come  close 
together,  the  actual  nose  of  the  anticline  l)eing  cut  off  and 
dropped  by  a  fault  trending  west-north-west  and  east-south-east. 
On  the  west  side  the  Mytton  Beds  dip  VV.N.W.  or  N.W.  at  60'  or 
more,  and  the  intrusion  on  this  side  dies  out  south  of  the  Roman 
Gravels  Mine,  where  the  dip  of  the  .Mytton  Beds  is  lessened,  and 
the  dyke-like  intrusion  is  oblique  to  their  bedding-planes.  On 
the  east  side  the  inclination  of  the  beds  varies  from  30°  to  GO^, 
and  the  intrusive  sheet  persists  throughout. 

The  mines  and  veins  will,  with  few  exceptions,  be  taken  in 
geographical  order  from  north  to  south.  The  new  Milne  Shaft^ 
provides  a  convenient  fixed  point  of  reference,  700  yards  south  of 
Hope  Church,  and  150  yards  south-east  of  the  main  road  in  the 
Hope  Valley. 

Nick  KnoU'i  Mine. — This  is  situated  on  the  southern  of  twoi 
faults  displacing  the  intrusive  rock  and  trending  south-west  and 
north-east  across  the  eastern  limb  of  the  Shelve  Anticline.  ITie 
shaft  (9.sr)-37  feet  O.D.)  lies  370  yards  east  of  the  Mine  Shaft. 
The  inclination  of  this  vein,  which  appears  to  be  duplicated,  is 
south-eastward  at  about  60°.  From  a  point  a  few  yards  south- 
west of  the  shaft  a  short  adit,  No.  1,  has  been  driven  trans- 
versely to  the  vein  through  the  hill  at  997 -78  feet  O.D.  To  the 
north  a  second  adit.  No.  2,  at  966-34  feet  O.D.  has  been  driven 
longitudinally  and  apparently  along  Avhat  is  known  as  the  Big 
\'ein.  the  northern  of  the  two  above-mentioned  faults,  which  is 
a  downthrow  north-westward;  this  adit  is  possibly  on  the  '  Nick 
Knolls  \'ein  '  mentioned  on  an  old  mining-])lan  and  section,  dated 
1S44.  and  preserved  in  the  office  of  the  Shropshire  ]Mines  Ltd. 
The  vein  reaches  8  to  9  feet  in  thickness,  but  frequently  is 
'  pinched.' 

The  levels  were  (h'ivcii  for  l)arytes,  but  Xo.  1  shows  {)romising 
traces  of  galena.      In  the  igneous  rock  the  vein  is  cut  out. 

Batholes  Mine. — This  lies  4(l0  yards  south-west  of  Nick 
Knolls,  on  the  axis  of  the  anticline.  The  shaft  (963-77  feet  O.D.)  is 
at  the  western  foot  of  the  steep  slope  formed  by  the  intrusive 
rock,  100  yards  .south  of  the  Milne  Shaft.  Thektde  trends  north- 
by-west,  and  underlies  eastward  at  al)out  ').">'  from  the  horizontal. 
The  shaft  is  about  60  feet  deep  antl  goes  down  only  to  the  adit, 

»  See  p.  10,  uotc  3. 
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or  Brick-kiln  Level,  which  embouches  about  50  yards  north-west 
<oi  tlie  shaft,  at  904-1  feet  O.D.  Southward  the  adit-level  is 
supposed  to  cut  the  Nick  Knolls  Vein  at  about  290  yards 
distance  from  its  mouth.  The  vein  was  worked  over  an  area  of 
about  40  fathoms  in  both  length  and  height.  From  the  adit- 
Jevel  in  the  mine,  and  about  110  yards  south-south-east  of  the 
Batholes  Shaft,  there  is  a  sump  with  a  gin-ring,  by  which  four 
Jower  levels  were  worked.  The  higher  part  of  the  mine  was 
reached  by  a  day-adit  driven  into  the  hill  a  short  distance  above 
and  south  of  the  top  of  the  main  shaft.  Near  this  spot  an  old 
shaft  lies  buried  beneath  a  dump.  The  vein  has  been  cut 
recently  by  the  Leigh  Level  south  of  the  Milne  Shaft,  appearing 
as  strings  of  calc-spar  with  galena  and  blende  intermixed.  It 
was  driven  upon  for  90  yards  in  a  cross-cut  from  the  level. 

Murchison  notes  that  near  here  there  is  not  a  sufficient  area 
of  sandstone  and  shale  [Mytton  Beds]  to  afford  ground  for  the 
production  of  extensive  veins,  the  bosses  of  greenstone  that 
form  part  of  the  nucleus  of  the  ridge  of  Nick  Knolls  and  Santley 
Hill  rising  nearly  up  to  the  edge  of  the  little  valley.  Further, 
that  veins  frequently  reappear  on  the  opposite  side  of  the 
intruded  rock,  which  is  itself  sterile.  None  of  the  mineral  veins 
has  been  found  to  penetrate  trap  rock  of  intrusive  character.^ 

The  mine  produced  galena  at  fairly  frequent  intervals  up  to 
1867,  since  which  date  only  a  few  tons  have  been  got. 

To  the  south-west  of  Batholes  are  several  small  and  little- 
known  shafts,  the  next  vein  of  any  note  being  the  Oate  Level 
Vein,  trending  north-west  and  underlying  north-east.  The  shaft, 
which  is  about  60  yards  east  of  the  high-road-^,  was  22  fathoms 
deep.  Immediately  south  of  this  vein  the  famous  Wood  Drainage- 
Level  commences  its  southerly  course  by  devious  routes  through 
the  Gravels  and  other  mines  to  the  East  Grit  Mine,  a  total 
distance  of  about  If  miles.  Its  embouchure^  is  at  865-27  feet 
O.D.,  on  the  Hope  Valley  brook,  640  yards  south-west  of  the 
Milne  Shaft.  The  level  runs  210  yards  south-eastward  to  the 
old  Black  Gin  Shaft,''  20  fathoms  deep,  where  it  turns  south- 
westward  to  cross-cut  and  drain  the  numerous  lodes  encountered 
to  the  south.  In  some  parts  its  straight  course  is  interrupted 
and  diverted  along  a  lode  as  a  level  for  some  distance  before  its 
resumption  as  a  true  cross-measure  drift.  This  is  probably  due 
to  the  late  and  sectional  linking  up  of  isolated  mines  by  the  level 
between  shafts  already  established. 

East  Roman  Gravels  Mine. — The  chief  veins  in  this  mine^, 
which  lies  approximately  half  a  mile  south-south-west  of  the 
Milne  Shaft,  are  the  Wood  Lode,  the  Cornish  and  Gaunter  (or 
Counter)  Lodes,  and   the  (*ahfornia  Lode    (Fig.  4,  p.    16).     The 

'  '  Silurian  System,'  18.39,  pp.  279,  280. 

^  On  the  southern  edge  (jf  the  six-inch  map.  47  N.E. 

3  Six-inch  maj),  Shiopsliire  47  N.E.     Lat.  52°  35'  52",  long.  2^'  58'  53". 

'  Shropshire  47  S.E.     Surface,  956-8.:  ft.  above  O.D. 

^  Shropshire  47  S.E. 
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Wood  Lode  correspeiucLs  in  position  and  diivctitin  of  hade  with 
a  fault  that  breaks  across  the  antitline  and  disphices  the  strata. 
The  intrusive  rock  is  here  incUned  in  the  opposite  direction  to 
the  Mytton  Beds,  which  dip  W'.X.W.  at  GO  ,  and  it  therefore 
suffers  a  displacement  in  the  opposite  direction  to  that  of  tlie 
.'^cdimentarj'  rocks.  The  Wood  Vein  (Fig.  ^"3,  p.  IH)  trends  north- 
westward, underUes  south-west  at  66^  from  the  horizontal,  and 
has  been  worked  to  the  ()()-fatlioni  level  from  outcrop,  the  chief 
levels  from  the  Wood  Shaft  being  at  10,  18,  2S,  40,  48  and 
60  fatlioms,  measured  below  the  VV'ood  Level,  which  is  120  feet 
below  the  surface  (807  feet  O.D.).  The  18-fathom  level  is 
about  2C0  vards  long  in  stoped  ground. 

The  Wood  Shaft'  (1)87-30  feet  O.D.),  480  feet  deep,  Ues 
between  the  Wood  and  Cornish  Lodes,  180  yards  south-west  of 
the  Black  Gin  Shaft.  Between  these  two  shafts  Ues  tlie  East 
Roman  Gravels  Shaft,  almost  on  the  outcrop  of  the  Wood  Lode. 
Lawrence's  Whim  Shaft  (1,053- 05  feet  O.D.)  occupies  a  similar 
position  farther  south-east. 

The  Cornish  Lode,  about  120  yards  south-west  of,  and  parallel 
to,  the  Wood  Lode  at  adit  level,  hades  north-eastward,  and  is 
nearly  vertical.  It  has  been  worked  from  outcrop  to  the  48- 
fathom  level  below  adit  from  the  Wood  Shaft,  but  stoped  only 
to  the  37-fathom  level.  Adit -level  in  the  productive  part  of  the 
lode  is  176  yards  in  length.  The  Cornish  Shaft  (1,068-95  feet 
O.D.),  234  feet  deep  (adit  at  174  feet),  almost  on  the  outcrop,  is 
about  110  yards  south  of  the  W^ood  Shaft.  Close  to  it,  on  the 
west,  is  the  California  Shaft  (1074-28  feet  O.D.),  270  feet  deep. 

The  California  Lode  is  about  70  yards  south-west  of  the  Cornish 
Lode,  trends  west-north-west  and  east-south-east,  and  underlies 
northward  at  about  the  same  inclination  as  the  Wood  Lode. 
It  has  been  worked  to' some  15  fathoms  below  the  Wood  Level, 
which  is  180  feet  below  the  surface  at  this  shaft.  It  yielded 
hundreds  of  tons  of  galena  above  the  adit -level.  It  is  estimated 
that  the  California,  Cornish,  and  Wood  Lodes  will  intersect 
close  to  the  point  at  which  the  Leigh  Level  will  pass  beneath  the 
Wood  Shaft. 

A  Caunter  Lode,  hading  northward,  has  been  worked  at 
48  and  60  fathoms  below  adit  in  the  southern  part  of  the  mine 
east  of  the  Cornish  Shaft. 

The  mine  was  closed  down  in  l!»ol.  the  blende  having  hardly 
been  touched.  Its  recent  active  lift'  extended  from  1860  (when 
it  was  known  as  West  Tankerville)  to  1901,  during  which  period 
both  galena  and  blende  were  raised,  with  much  calc-spar.  A  few- 
tons  of  pickings  have  been  got  since.  Its  maximum  output  of 
galena  was  440  tons  in  1881;  of  blende,  539  tons  in  1S!>9.  No 
barytes  has  been  mi  tied.  It  is  generally  believed  that  large 
quantities  of  zinc -ore  remain  to  be  got. 

Roman  Gravels  Mine. — This  lies  nearly  a  quarter  of  a  mile 
south-west   of   the    East    Roman    Gravels   sett.     In    this    mine 


»   Lat.  52^  35'  43".  long.  2'  58'  52". 
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(Fig.  3,  p.  14)  there  are  five  principal  veins  :  Roman,  Caunter 
or  First  North,  Second  North,  Sawpit,  and  Spring  Veins.  The 
Roman  Vein,  half  a  mile  in  length  and  one  of  the  largest  in  the 
district,  was  worked  by  the  Romans;  spades,  candles,  a  pig  of 
lead,  coins  and  pottery  attributable  to  them  having  been  found 
in  the  workings.  They  also  worked  the  Sawpit  and  Second 
North  Veins. ^  The  Roman  Vein  (Fig.  6,  p.  20)  underlies  north- 
east and  trends  south-eastward,  occup\ing  a  fault  that  displaces 
the  outcrops  of  the  strata,  which  dip  west -north-west  at  25  to 
45%  the  intrusive  rock  behaving  in  the  same  manner  as  in  the 
Wood  Mine.  At  the  north-west  end  of  the  mine,  near  the  Old 
Engine  Shaft,  the  inclination  of  the  vein  is  approximately  68° 
from  the  horizontal,  but  south-eastward  it  becomes  steeper, 
and  at  one  point  becomes  actually  reversed  for  a  space,  between 
the  80-  and  125-fathom  levels.  South-eastward  it  terminates 
against  the  Hope  Shales. 

The  Romans  worked  the  vein  in  a  south-eastward  direction 
for  200  yards,  their  openworks  being  from  20  to  50  feet  in  depth 
on  a  2-  to  6-foot  lode,  and  they  mined  it  down  to  100  yards. 
Their  Avorkings  were  continued  and  extended  in  the  12th  and 
13th  centuries,  and  in  Murchison's  time  (1839)  the  mine  was 
being  worked  at  a  depth  of  112  yards  below  the  Roman  galleries.- 

The  Old  Engine  Shaft. ^  900  feet  deep,  situated  on  the  east 
side  of  and  30  feet  above  the  main  road,  about  370  yards  west- 
south-west  of  the  Wood  Winding  Shaft,  is  on  the  main  Wood 
Level  (p.  14)  at  the  north-west  end  of  the  Roman  Vein.  East 
of  this  point  the  lode  has  l)een  worked  at  levels  of  40,  50,  65, 
80.  95,  110,  125,  140  and  155  fathoms  below  the  Wood  Level, 
the  last-named  depth  being  200  fathoms  from  the  surface  at  the 
New  Engine  Shaft,  or  220  feet  below  Ordnance  Datum.  This  is- 
about  600  feet  below  the  proposed  Leigh  Level.  In  1860  the 
vein  was  being  worked  at  480  feet  below  the  turnpike  road.  In 
depth  the  vein  varies  from  6  inches  to  10  feet  in  width,  and  in 
the  lowest  level  it  was  last  reported  as  looking  very  strong  and 
promising.  A  vein  of  felspar  connected  with  the  intrusive 
dolerite  was  found  in  the  bottom  of  the  mine  at  600  feet. 
Murchison  states  that  a  "  highly  inclined  band  of  compact 
"  felspar  forms  the  wall  or  rider,  and  as  this  rises  conspicuously 
"  above  the  surface  it  may  have  led  to  the  first  attempts  of  the 
''  ancient  adventurers.  The  works  are  distinguished  from  those  of 
"  modern  date  by  the  smallness  of  the  drifts  and  the  avoiding 
*'  of  those  knots  of  hard  rock  Avhich  now  give  way  before 
•  gunpowder."'* 

The  New  Engine  Shaft,  1,240  feet  deep  (Fig.  6,  p.  20),  lies 
170  jards  south-east  of  the  old  shaft. 

'  G.  H.  Morton,  '  The  Geology  and  Mineral  >^eins  of  the  Country  around 
^heJvo.  Shrop.shire,'  P'-or.  Liverp.  Geol.  Soc,  8e.s.sion  1868-9;  separately 
printed.  1869,  j).  .50. 

2  •  Silurian  System/  18.39,  p.  279. 

"  Lat.  52°  35'  38",  long.  2°  59'  0". 

'  OjK  ell.    p.  279. 
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The  Caunter  Lode,  wliich  we  identify  with  tlie  Firsi  North 
Lode,  runs  nearly  east  and  west,  obhque  to,  but  apparently  in 
contact  ^\■ith,  the  Roman  Vein,  and  hades  steeply  southward. 
It  has  been  worked  from  the  New  or  main  Engine  Shaft  on  the 
Roman  Vein  at  depths  below  the  110-fathom  level  below  the 
Wood  Level,  down  to  the  140-fathom  level,  and  from  the 
Boundary  Shaft  of  the  East  Roman  Gravels  ^Mine  down  to  the  109- 
fathom  level.  Tlie  average  length  of  the  levels  in  productive 
ground  on  this  lode  is  from  100  to  120  yards.  The  Boundary  or 
East  Roman  Shaft,  situated  90  yards  east-by-north  of  the  New 
Engine  Sliaft,  is  in  the  Wood  Mine  (East  Roman  Gravels)  sett. 
Its  bottom  is  110  fathoms  below  the  Wood  Level  and  is  connected 
with  Roman  Gravels  at  that  depth.  The  lowest  level  on  the  lode 
is  over  340  feet  below  the  bottom  of  the  Milne  Shaft  on  the 
Leigh  Level. 

The  Second  North  Lode  lies  north-east  of  the  Roman  Vein 
on  an  almost  parallel  line,  and  hades  north-eastward.  It  has 
been  worked  at  the  6-  and  20-fathom  levels.  The  Sawpit  Vein, 
which  trends  east-south-eastward  and  hades  northward,  Hes  to 
the  south-west  of  the  Roman  Vein.  At  adit-level  it  trends  in 
the  direction  of  the  Sun  Inn.  but  has  not  been  explored  west  of 
the  main  Wood  Level.  The  vein  has  18  inches  of  calc-spar. 
with  little  ore. 

The  Spring  Vein  lies  about  230  yards  south-west  of  the  Sawpit 
Vein.  -vWth  parallel  direction  but  southerly  underhe.  Spring 
Vein  Pit.  on  the  Wood  Level,  wliich  here  follows  the  vein  for  a 
gihort  distance,  was  5d  fathoms  deep  in  1844;  it  is  about 
60  yards  south-east  of  the  5th  milestone  from  >Iinsterley. 

The  old  tip-heaps  of  these  mines  contain  good  samples  of 
galena  and  blende  with  pyrites  in  the  gangue  of  crushed  and 
broken  M^*tton  grits,  calc-spar.  and  quartz.  Pseudomorphs  after 
fluorspar,  as  well  as  malacliite.  have  been  foimd  also.  Galena 
was  produced  in  quantity  and  continuously  from  1S59  to  1895 
inclusive  (PI.  13.  p.  80).  3109  tons  being  got  in  1883.  Blende  was 
obtained  from  1803  to  1894.  the  greatest  amoimt  being  240  tons 
in  1891.  From  1909  to  1913  a  few  tons  of  both  types  of  ore  were 
picked  out. 

South  Roman  Gravels  Mine  lies  farther  east,  and  \A-ill  be  dealt 
with  later  (p.  22). 

The  Wood  Level  was  driven  south-westward  from  the  Spring 
Vein  Pit  tlirough  the  Ladifwell  Mine  to  the  LadyweU  Pit, 
280  yards  away,  cutting  a  vein  known  as  More's  Vein  on  the  way. 
Lady  well  Pit.  on  the  Wood  Level,  was  32i  fathoms  deep  in 
1844.  It  is  on  the  Ladywell  Vein,  which  underlies  north-eastward 
and  trends  north-westward.  The  deepest  workings  were  192  feet 
below  adit-level,  or  66  fathoms  below  the  siurface,  a  good  oi-e  being 
obtained.  At  the  northern  end.  where  there  was  a  large  cavity, 
the  lode  was  4  feet  Amie,  \\-ith  a  promising  amount  of  galena. 

In  this  mine  three  other  veins  were  found.  A  lode  known  as 
the  Fii-st  New  ^'ein  (  ?  Caunter  Lode)  trends  about  W.  25"   N 
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The  Caiintor  Lode,  which  we  identify  with  the  Firsr  North 
Lode,  runs  nearly  east  and  west,  ()l)h({ue  to,  but  apparently  in 
contact  with,  the  Roman  Vein,  and  hades  steeply  southward. 
It  has  been  worked  from  the  New  or  main  Engine  Shaft  on  the 
Roman  Vein  at  depths  below  the  llo  fathom  level  below  the 
^^'o()d  Level,  down  to  the  UO-fathom  level,  and  from  the 
Boundary  Shaft  of  the  East  Roman  Gravels  Mine  down  to  the  109- 
fathom  level.  The  average  length  of  the  levels  in  productive 
ground  on  this  lode  is  from  100  to  120  yards.  The  Boundary  or 
East  Honuin  Shaft,  situated  90  yards  east-by-north  of  the  New 
Engine  Shaft,  is  in  the  Wood  Mine  (East  Roman  Gravels)  sett. 
Its  bottom  is  110  fathoms  below  the  Wood  Level  and  is  connected 
with  Roman  Gravels  at  that  depth.  The  lowest  level  on  the  lode 
is  over  34()  feet  below  the  l)ott()ni  of  the  Milne  Shaft  on  the 
Leigh  Level. 

The  Second  North  Lode  lies  north-east  of  the  Roman  Vein 
on  an  almo.st  parallel  line,  and  hades  north-eastward.  It  has 
been  worked  at  the  6-  and  20-fathom  levels.  The  Sawpit  Vein, 
which  trends  east-south-eastwai'd  and  hades  northward,  lies  to 
the  south-west  of  the  Roman  W4n.  At  adit -level  it  trends  in 
the  direction  of  the  Sun  Inn,  but  has  not  been  explored  west  of 
the  main  Wood  Level.  The  vein  has  18  inches  of  calc-spar, 
with  little  ore. 

The  Spring  Vein  lies  about  230  yards  south-west  of  the  Sawpit 
Vein,  with  parallel  direction  but  southerly  underlie.  Spring 
Vein  Pit,  on  the  Wood  Level,  which  here  follows  the  vein  for  a 
short  distance,  was  55  fathoms  deep  in  1844;  it  is  about 
0(»  yards  south-east  of  the  5th  milestone  from  Minsterley. 

The  old  tip-heaps  of  these  mines  contain  good  samples  of 
galena  and  blende  with  pyrites  in  the  gangue  of  crushed  and 
])roken  Mytton  grits,  calc-spar,  and  quartz.  Pseudomorphs  after 
fluorspar,  as  well  as  malachite,  have  been  found  also.  Galena 
was  produced  in  quantity  and  continuously  from  1859  to  1895 
inclusive  (PI.  13,  p.  86),  3109  tons  being  got  in  1883.  Blende  was 
obtained  from  18fi3  to  1894,  the  greatest  amount  being  240  tons 
in  1S91.  From  1909  to  1913  a  few  tons  of  both  types  of  ore  were 
]iicked  out. 

South  J-ioman  CJravels  Mine  lies  farther  east,  and  will  be  dealt 
with  lat«r  (p.  22). 

The  Wood  Level  was  driven  south-westward  from  the  Spring 
Vein  Pit  through  the  Lmlywell  Mine  to  the  Lady  well  Pit, 
280  yards  away,  cutting  a  vein  known  as  More's  Vein  on  the  way. 
Ladywell  Pit,  on  the  Wood  Level,  was  32.]  fathoms  deep  in 
1844.  It  is  on  the  Ladywell  Vein,  which  underlies  north-eastward 
and  trends  north-westward.  The  deepest  workings  were  192  feet 
below  adit-level,  or  0<)  fathoms  below  the  surface,  a  good  ore  being 
obtained.  At  the  northern  end,  where  there  was  a  large  cavity, 
the  lode  was  4  feet  wide,  with  a  promising  amount  of  galena. 

In  this  mine  three  other  v^eins  were  found.  A  lode  known  as 
the  First  N.'w    Vein   (?  Gaunter  Lode)  trends  about   W.   25°   N, 
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througli  tlie  shaft.  The  Caunter  Lode  averaged  4  feet  ^ide  of 
sohd  galena.  The  Wood  Level  was  diverted  for  some  yards^ 
south -east  ward  along  the  Lady  well  Vein  and  then  carried  south- 
west uard  again  through  an  air-shaft  to  the  east-and-west  Quarry 
or  Pool  Win,  underlying  north,  upon  which  there  was  an  engine 
shaft'  intended  to  work  the  Ladywell,  New  and  Pool  Veins,  and 
the  NeA\'  Britain  Vein  to  the  south.  The  level  was  diverted 
westward  along  the  Pool  Vein  (in  the  direction  of  Marsh  Pool), 
which,  however,  was  not  fully  explored,  the  mine  having  been 
badly  numaged.  Lead  was  produced  from  1875  to  1880  inclusive, 
and  although  blende  occurs,  it  was  not  shown  in  the  returns. 

An  old  plan-  of  1844  shows  the  proposed  continuation  of  the 
Wood  Level  to  the  East  Grit  Mne.  This  was  apparently  carried 
out  at  a  later  date — according  to  the  accounts  of  old  workmen — 
the  level  leaving  the  Pool  Vein  about  200  yards  west  of  the  New 
Engine  Shaft  and  trending  east  of  south  for  over  half  a  mile, 
passing  Taylor's  New  Pit  (150  yards  south-west  of  the  engine- 
shaft)  and  folloA\dng  the  course  of  the  New  Britain  Vein.  Upon 
this  vein  there  are  two  shafts,^  200  yards  apart,  the  northern  at  the 
intersection  with  a  '  First  Roman  '  Vein,  the  second  with  a 
'  Second  l^oman  '  Vein,  each  trending  a  few  degrees  north  of  west. 
The  New  Britain  Vein  was  worked  by  the  Farmers'  Co.  (p.  10) 
down  to  15  fathoms.  Lead  carbonate  was  got  near  the  surface, 
and  later  the  sulphide  was  found  below.  This  was  apparently 
before  the  Wood  Level  had  been  driven  beneath  the  mine. 

About  500  yards  north-east  of  the  New  Britain  shafts  there 
are  one  or  two  old  shafts  on  Shelve  Hill  about  which  we  have 
no  information. 

The  Wood  Jx'vel  continues  its  course  to  the  P^ast  Grit  Engine 
Shaft^  on  the  Foxhole  Vein,^  which  trends  north-westward  and 
has  been  worked  at  the  Foxhole  Pit,^  500  yards  in  that  direction, 
as  well  as  at  the  East  Grit  shaft.  At  the  Foxhole  Mine  ore  was 
worked  from  the  surface  to  a  depth  of  about  45  fathoms,  the 
water  draining  to  the  Grit  Mines.  At  the  bottom  a  run  of  good 
ore.  32  fathoms  in  length,  was  found.  Immediately  eastward  of 
the  shaft  the  vein  splits,  the  north  or  main  vein  here  hading 
northward  and  bearing  slightly  south  of  east,  the  south  branch 
bearing  south-eastward  and  underlying  to  the  south-west.  A 
*  Quarry  Vein,'  underl^dng  north,  to  be  distinguished  from  the 
above-mentioned  I^)ol  or  Quarry  Vein  in  Ladywell  Mine,  strikes 
nearly  parallel  to  the  Foxhole  Vein  at  about  80  yards  distance 
to  the  north-east. 


»  Lat.  52°  35'  10",  long.  2°  59'  34". 

-  Prosen'od  in  tlie  office  of  the  Shropshire  Mine.s  Ltd. 

'  Shown  on  tlic  six-inch  map,  Shiopsiiiie  47  S.E. 

*  Lat.  52'  M'  '.W,  long.  2"  59'  :U". 

*  Prcsuniahly  llic    '  i'^nginc  Vein  '    referred  to  by  Murchison,    'Silurian 
System,'  1839,  ji.  278. 

«  Lat.  52°  34'  46",  long.  2"  59'  55". 
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liril  Klines. — This  is  an  important  ^rroi^)  that  may  he 
treated  as  a  unit.  In  the  Ea.sl  or  OUl  (.'rit  Mine  (l-'ig.  7,  p.  22), 
al)o\it  three  (|uart('rs  of  a  mile  south-west  of  Shelve,  there  are 
three  important  veins  :  the  Rider,  tiie  New.  and  liie  South  \'ein, 
the  Rider  formin<!;  the  middle  link  of  a  Z-siiaped  figure  in  which  the 
New  and  South  Veins  form  the  top  anfl  bottom  respectively.  The 
Foxhole  Vein  is  pre.^ent  also. 

At  the  Kider Shaft'  the  Rider  and  South  \'eins  are  in  etjuMt't, 
diverging  east\\ard.  The  former,  traceable  to  thia  point  from  the 
White  Grit  Mines  farther  west,  trends  north  of  east  and  underlie.s 
south  at  a  high  angle,  approaching  the  vertical  in  depth,  lb 
continues  for  a  distance  of  'MH)  yards  almost  to  the  15ye  Rit, 
situated  (>(>  yards  .south-west  of  the  East  or  Old  (Jrit  Knuine 
Shaft  mentioned  above.  The  South  Vein  trends  ea.st-.south-ca.st 
and  underlies  north  at  about  70°  from  the  horizontal.  On  thi.s 
vein  the  New  Engine  Shaft  is  situated  ;}()()  yards  east-south-east 
from  the  Rider  Shaft  and  170  yards  south  (")f  the  Bye  Pit. 

The  Rider  Pit  is  (U)  fathoms  deep,  with  a  day-adit  (  (  draining 
westward)  at  180  feet.  The  Bye  Pit  is  00  fathoms  and  the 
New  Engine  Shaft  100  fathoms  deep,  whilst  the  P^ast  or  Old  Grit 
Engine  Shaft  falls  short  of  60  fathoms. 

The  Rider  Vein  has  been  sloped  from  the  outeroj)  to  below  the 
00-fathom  level.  At  a  point  where  the  New  Vein  crosses  it,  a 
short  distance  west  of  the  Bye  Pit,  there  was  a  large  swallow  at 
the  60-fathom  level  into  which  the  ground  collapsed  when  being 
worked.  This  ground  was  therefore  abandoned,  although  rich. 
The  swallow  extended  downwards  for  a  long  distance,  and  the 
Rider  occurred  on  the  east  side  of  it.  The  Rider  extended  as  a 
strong  ore-bearing  vein  for  only  a  short  distance  west  of  the 
Rider  Shaft. 

The  New  or  Red  Vein  runs  north-westward  across  the  Rider 
in  the  neighbourhood  of  the  swallow.  It  yielded  good  ore  at  and 
slightly  above  the  6()-fathom  level.  It  is  difficult  to  tell,  from 
the  plans,  in  which  direction  this  vein  hades,  though  apparently 
it  is  southward. 

The  Sf)uth  Vein  has  been  worked  extensively  from  the  (»<)-  to 
below  the  90-fathom  level,  es})ecially  at  its  eastern  end,  beneath 
the  cross-course  near  the  New  Engine  Shaft.  Westward,  between 
the  levels,  there  appears  to  be  a  good  deal  of  unproved  ground 
in  which  ore  has  been  found  in  the  floors.  A  swallow  occurs  on 
the  90-fathom  level  a  little  east  of  the  New  Engine  Shaft.  By 
l«(iO  upwards  of  D.OOO  tons  of  ore  had  been  got  from  this  vein, 
in  bearing-ground  about  50  fathoms  in  Icjijith,  and  the  vein  wa& 
found  to  be  still  richer  at  greater  depths.  At  that  date  the 
00-fathom  drive  up  to  the  Rider  Vein  had  opened  into  a  strong 
j)i})e  of  ore,  which  o|)ened  in  the  Rider  X'eiii  each  way  i<>  meet 
the  80-fathom  level  at  the  .swallow. 

Near  the  Bye  Pit  and  New  Engine  Shaft  the  veins  are  cut 
ofT  eastward  by  a  cro.ss-cour.xe  trending  about  E.  H    S.,  and  hading 

'  Lat.  52°  34'  35',  long.  2'  59'  50'. 
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eastward  at  about  45°.  This  is  ore-bearing  near  the  Bye  Pit, 
and  has  been  referred  to  as  the  Foxhole  Vein.  It  is  more  likely. 
hoM'ever,  that  the  cross-course  is  the  southward  continuation  of 
tlie  New  Britain  Vein  farther  north,  since  it  is  exactly  on  its  line, 
and  not  the  Foxhole  Vein,   which  has  quite  another  direction 

(p.  IS). 

In  the  West  Ch'it  or  White  Grit  Mine  the  chief  veins  are  the 
Eider  and  the  Squilver^  or  Dingle.  The  Broomyfield  Vein  lies 
between  this  mine  and  the  one  just  described. 

The  Rider  Vein  continues  westw^ard  through  the  Blue  Pit 
(270  yards  Avest  of  the  Rider  Pit)  to  the  West  Grit  or  White 
Grit  Mine,  the  West  Grit  main  shaft^  being  280  yards  west  of  the 
Blue  Pit  and  west  of  the  main  road.  The  Rider  Vein  has 
apj)arently  been  explored  and  worked  at  intervals  between  this 
mine  and  that  last  described.  It  is  traversed  by  the  adit  and  a 
CO-fathom  level.  The  Blue  Pit  is  80  fathoms  deep  and  the  adit 
is  there  at  20  fathoms :  at  the  Rider  Pit  it  is  at  30  fathoms.  The 
Blue  Pit  and  the  West  Grit  Pit  are  connected  by  an  80-fathom 
level. 

The  Broomyfield  Vein  crosses  the  Rider  150  yards  west  of  the 
Rider  Pit.  It  trends  south-eastward,  parallel  to  the  South 
Vein,  towards  the  P^ast  Grit  cross-course  and  hades  south- 
westward.  Promising  pockets  of  ore  have  been  found,  reaching 
to  the  surface ;  but  the  vein  has  been  little  worked.  A  drift 
of  70  fathoms  length  was  made  on  it,  when  the  miners  were 
stopped  by  hard  ground. 

Westward  of  the  W^est  Grit  main  shaft  the  Rider  Vein  was 
lost  in  shales^  (presumably  the  Hope  Shales  as.  defined  above, 
p.  4),  which  apparently  dip  westward  at  about  45°. 

At  the  West  Grit  main  shaft,  100  fathoms  deep,  the  Squilver 
(or  Dingle)  and  the  Rider  Veins  are  in  contact,  and  a  large  body 
of  ore,  forming  a  pipe,  was  raised  from  the  Squilver  at  60  fathoms 
depth  at  this  point.  The  pipe,  which  was  300  feet  in  length,  is 
considered  to  go  40  fathoms  deeper.  No  cross-cut,  however, 
seems  to  have  been  made  from  the  shaft  to  the  Squilver  below 
the  60-fathom  level,  although  the  Rider  w^as  explored  to 
100  fathoms. 

The  Squilver  or  Dingle  Vein  (Fig.  8,  p.  24)  trends  south- 
eastward for  about  700  yards,  its  underlie  being  south-west. 
It  has  been  explored  by  numerous  shafts,  the  chief,  in  order, 
being  West  Grit  main  shaft,  Gough's,  Old,  Garden,  Stone 
(530  ft.).  Flat  Rod,  Hampson's,  Footway  or  Angle  Rod,  and 
Dingle*  Shaft.  South  of  Hampson's^  the  vein  appears  to 
bifurcate,  the  southern  branch  forming  the  Dingle  Vein,  which 

1  From  Squilver,  a  farm  house  half  a  mile  to  the  south-east.  The 
name  is  a  corruption  of  Disgvvylfa  (Welsh — a  place  of  observation),  by 
•wliich  designation  it  was  known  up  to  18.36,  and  jirobalilv  still  later. 

-  Lat.  .52°  34'  31",  long.  .3°  0'  15". 

^  Morton,  op.  cit,  p.  31. 

*  Lat.  52°  34'  19",  long.  2°  59'  56". 

6  Lat.  52°  34'  24",  long.  2°  59'  59". 
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Avoiikl  probably  ivpay  lurthir  I'Xjiloiatioii,  as  iiwlicatioiis  are 
good.  At  the  last  two  shafts  monlioiird  thero  arc  levels  at  -10. 
50.  and  00  fathoms:  north-westward  the  ehief  levels  are  at  40 
and  00  fatlionis.  lietween  the  (Jarden  and  the  Stone  Shaft  the 
vein  was  worked  to  outerojj,  whilst  between  (Joui^irs  and  the 
CJarden  theie  are  few  or  im»  sldju's.  Besides  the  rii-h  pipe  of  <>re 
fotnid  near  the  llider  \'ein.  another  was  discovered  and  finnished 
4,000  tons  of  ore.  A  bed  of  spar"  wa^  foiiutl  at  the  bottom 
of  the  Flat  Rod  Shaft. 

The  Rider  and  S(piilvi'r  X'ein.s  were  l)t'in^'  worked  in  the  time 
of  Murehison,^  who  wrote  as  follows  : — '"  The  course  of  the 
'•  Pvider  "  is  marked  on  the  surface  by  the  j)rotrusion  vi  a 
mineral  mass  of  highly  inclined,  quartzy  hornstone,  three  or 
four  feet  thick.  These  veins  [the  Rider  and  S(piilver]  traverse 
the  sandstone  and  shale,  the  beds  of  which  strike  from  N.N.K. 
to  S.S.W.  and  dip  2')  to  the  W.X.W  .  on  one  side  of  the  hill,  and 
to  the  east  on  the  o])posite  siile.  The  engine  shaft  is  forty 
fathoms  deep,  other  shafts  are  seventeen  fathoms,  but  formerly 
the  Squilfa  vein  was  worked  at  seventy  and  eighty  fathoms. 
The  veins  are  very  irregular  in  width,  varying  from  si.x  inches 
to  six  feet,  and  hade  at  a  high  angle  to  the  S.S.W".  There  are  two 
varieties  of  galena,  the  common  and  the  steel  grained  ;  also  carbon- 
ate of  lead  both  crvstalliztHl  and  stalactitic.  The  other  simple 
minerals  are  sulphate  of  barytes.  crystallized  qnartz,  and  chal- 
cedony, with  a  little  lime  and  blende,  the  fortner  sometimes 
•coating  crystals  of  quartz.  The  most  beautiful  mineral  of  these 
mines  is  the  white  stalactitic  carbonate  of  lead.  The  ore  in  the 
grit  [Grit]  mine  is  also  frequentlj'  associated  with  a  decomposed, 
black,  sooty  substance.  })robably  earthy  oxide  of  manganese 
mixed  with  other  materials,  which  sticks  like  paste  to  the  ore 
and  cannot  be  separated  from  it  without  much  washing  . 
In  all  these  veins  many  separate  strings  diverge  from  the  chief 
body  of  '  stuff,'  the  best  and  richest  ore  being  usually  found  in 
the  bunches  or  points  of  intersection.  The  ordinary  ores  afToid 
six  to  seven  ounces  of  silver  per  ton." 

Galena  was  being  raised  from  the  (Jrit  Mines  in  184.1.  when  the 
first  official  returns  were  publishetl,  and  again  in  IS4().  In  IS") I 
the  output  was  781  tons;  in  1853  and  1854  the  combined  output 
was  1.501  tons.  From  1850  to  18(50  a  continuous  output  was 
maintained,  the  hr.st  year  showing  a  maximum  of  !>s:j  tons. 
At  a  much  later  date,  1898  to  l'.M)l,  a  total  of  2!>7  tons  was  got, 
in  addition  to  13  tons  of  blenrle.  Barytes,  some  of  which  is 
bituminous,  also  occurs  here,  and  witherite  also  has  been  found. 

Various  trial-shafts  and  levels  have  been  made  on  the  eastern 
side  of  the  Shelve  Anticline.  At  Shelve  Pool  Mine  the  shaft, - 
situated  500  yards  east-.south-east  of  the  New  Fngine  Shaft  of  the 
East  Grit  Mine,  was  sunk  78  feet,  apparently  on  a  vein,  about 
J  882- 1880,  but  no  serious  mining  was  done. 


»  *  Silurian   Systpm,"  18.39,  p.  278. 
2  Lat.  52°  34'  25'.  long.  2"  59'  14". 
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iSouffi  Roman  Gravels  Mine. — This  is  situated  on  what  is- 
known  as  tlie  Shelfield  ^lain  Lode,  about  200  yards  south-west 
of  Shelfield  Farm,  at  a  point  Avhere  the  large  southward-hading 
fault  of  the  East  Roman  Gravels  Mine  breaks  across  the  eastern 
side  of  the  anticline.  The  lode  appears  to  be  a  nearly  east-and- 
west  flier  off  the  north  side  of  this  fault,  and  hades  northward. 

The  Engine  Shaft'  (95(3  ft.  O.D.)  reaches  to  a  httle  below  the 
30-fathom  level  below  adit,  which  is  at  72  feet  depth  and  opens 
to  daylight  some  little  distance  eastward.  Levels  have  beei] 
driven  at  adit-level  and  at  10,  20,  and  30  fathoms  below.  Lead-ore 
has  been  stoped  above  adit-level  to  the  west  of  the  Engine  Shaft, 
where  work  was  aided  by  a  secondary  shaft  to  the  adit.  In  the 
10-fathom  level  a  little  ore  had  been  got  east  of  the  shaft  before 
1879.  Ten  tons  of  ore  were  returned  officially  in  1875  and  two 
in  1879. 

Farther  n.)rth  a  lode  is  said  to  occur  between  Shelfield  and 
Nick  Knolls. 

Eastern  Area  :   Callow  Hill-Bog  District. 

A  small  mine  was  worked  for  a  few  years  on  the  eastern 
outcrop  of  the  Mytton  Beds  at  Calloiv  Hill.^  two-thirds  of  a  mile 
east  of  Minsterley.  The  vein  occurs  on  the  southern  side  of  an 
east-and-west  intrusive  dyke,  but  is  in  contact  with  it  at  its 
eastern  end  only.  Several  old  shafts  and  adits  mark  the  workings- 
in  the  vein.  At  the  mouth  of  the  upper  adit,  the  diabase  dyke, 
along  which  the  adit  has  been  driven,  is  normal  and  unaltered ; 
but  on  being  followed  eastAAard  up  the  adit  to  the  point  where  it 
meets  the  vein  a  change  is  noticeable,  and  at  the  contact  the 
dyke  has  undergone  profound  alteration,  having  suffered  sericiti- 
zation.' 

A  total  of  thiee  tons  of  galena  and  one  of  blende  was  returned 
from  this  mine  in  1890-91. 

Snailbeach  Mine. — On  the  eastern  outcrop  of  the  Mytton 
Beds  this  is  the  most  northerly  mine  of  importance.  The 
attention  of  geologists  was  directed  to  it  by  Arthur  Aikin'*  as 
long  ago  as  1797. 

Plans  dated  1790  are  in  existence  of  mines  here;  but  at  an 
earher  date  (probably  the  12th  and  13th  centuries,  when  lead  wa& 
obtained  in  abundance  in  this  region)  the  '  old  men  '  must  have 
been  at  work,  for  many  of  their  excavations  are  met  with  in  opening 
up  for  barytes. 

The  vein^  occurs  nearly  if  not  quite  on  the  line  of  the  Snailbeach 
Fault,  a  downthrow  south,  and  extends  right  across  the  outcrop 

^  Lat.  52°  35'  27",  long.  2^  58'  15". 

^  Xew  .Series  One-inch  Ordnance  Map,  152  (Shrewsbury);  six-inch, 
Shropshire  40  S.VV.  Old  Series  One-inch  Geological  Map,  61  N.W. 
Lat.  52°  .38'  17",  long.  2°  54'  30". 

•'  T.  C  F.  Hall,  '  Report  on  the  Shropshire  Mining  District.'  Load., 
1019,  p.  19      (Cf.  the  Rider  Vein  of  the  (Jrit  Mine.  p.  4.) 

*  '  Journal  of  a  Toui'  through  North  Wales  and  Part  of  Shropshire/ 
8vo.,  Lond.,  1797,  pp.  203-5. 

5  Six-inch  map,  Shropshire  48  N.W. 
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from  the  Stiperstones  Quartzite  on  the  east  to  the  Hope  Shiiks 
on  the  west;  it  trends  ahnost  east  and  west  over  its  western  half, 
and  swings  east-north-eastward  at  its  eastern  end. 

It  has  been  worked  by  five  sliafts  (Fig.  i>.  p.  2(5),  from  west  to- 
east  as  follows,  (hitum-level  being  l,sll  feet  O.D.  (/.e.,  1,000  feet 
above  the  top  of  the  Ladder  Shaft)  :  Ladder  Shaft,  to  the 
252-yard  level:  Engine  Shaft,'  120  yards  south  of  the  above, 
vertical  to  the  342-3'ard  level,  and  with  an  incline  from  the  2S2- 
yard  to  the  4()2yard  level:  Rlaok  Tf>m  Shaft,  to  the  H' yard 
level,  chietiy  u.'-ed  for  rai.sing  barytes ;  an  underground  haulage- 
shaft,  in  the  east  centre  of  the  mine,  inclined  southward  down 
the  hade  of  the  vein  from  the  342-  to  the  552-yard  level:  and 
finally  the  Chapel  Shaft,  to  the  :U2-yard  level.  This  last,  which 
is  situated  720  yards  east  of  the  Kngine  Shaft,  has  been  used  for 
ventilation  alone. 

The  112-yard  or  atlit-level  is  actually  445  yards  below  datum. 
The  water  from  it  drains  westward  and  drives  a  water-wheel 
furnishing  part  of  the  power  at  the  Clitl"  Dale  Barytes  Mill  in 
the  Hope  Valley. 

The  vein  has  been  \\orked  to  a  depth  of  a  little  over  552  yartis, 
from  numerous  levels,  30  yards  or  more  apart,  those  below 
462  yards  prevailing  in  the  east  centre  of  the  mine.  Westward 
the  levels  of  intermediate  depth,  such  as  those  from  252  to 
342  yards,  run  beneath  the  outcrop  of  the  Hope  Shales ;  eastward 
the  highest  levels  approach  most  closely  to  the  outcrop  of  the 
Stiperstones  Quartzite.  In  the  western  half  of  the  mine  ore 
occurred  more  patchily  than  in  the  eastern  half.  West  of  the 
Engine  Shaft  the  ore  was  got  chiefly  between  the  192-  and 
432-yard  levels.  Between  the  Engine  Shaft  and  the  inclined 
haulage-shaft  it  was  got  from  near  the  surface  to  the  552-yard 
level,  and  east  of  the  latter  shaft  from  the  40-yard  level  to  the 
bottom  of  the  mine,  the  greatest  amount  being  obtained  from 
below  the  lJ>2-yard  level. 

The  inclination  of  the  vein,  which  in  general  is  approximately 
50'  from  the  horizontal,  increasing  to  60°  near  the  bottom, 
suffers  changes  here  and  there,  steepening  and  passing  through 
the  vertical  for  a  space  l)efore  recovering  its  normal  direction. 
This  occurs  between  the  40-  and  102-yard  levels  in  the  eastern 
part  of  the  mine,  and  between  the  112-  and  192-yard  at 
the  western  end.  Near  Black  Tom  Shaft  the  hade  is  nearly 
vertical  for  40  yards. 

The  Main  Vein  described  above  is  accompanied  by  a  parallel 
South  Vein,  at  a  chain's  distance,  Mhich  has  yielded  ore  here 
and  there,  e.g.,  west  of  the  Engine  Shaft  between  levels  of  about 
230  and  312  yards,  and  in  the  east  centre  of  the  mine  between 
the  186-  and  252-yard  levels,  as  well  as  on  the  402-yard  level. 

Several  cross-cuts  have  been  made  to  find  other  lodes.  One 
at  the  80-yard  level  runs  northward  for  300  yards  from  about 
20  yards  west  of  Black  Tom  Shaft.     A  second,  at  the  282-yard 

»   Lnt.  52'  36'  44",  Ic^ig.  2°  55'  26'. 
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level,  under  Lordshill  Farm,  is  carried  230  yards  in  the  same 
general  direction,  whilst  a  tiiird  runs  southward  for  4.30  yards 
from  the  112-yard  level  at  the  Chapel  Shaft. 

A  few  levels  at  40  yards,  i.e.,  nearer  the  outcrop,  have  been 
run  along  the  lodo  or  across  the  measures  in  search  of  barytes ; 
one  of  these  is  the  Perkins  Level, ^  where  the  Main  Vein  is 
accompanied  by  a  '  back  '  vein. 

The  main  lead-vein  had  regular  walls  and  was  occasionally 
about  22  feet  in  width,  but  more  usually  from  8  to  10  feet,  and 
is  said  to  still  iiold  good.  In  the  richest  parts  the  galena-  occurred 
as  a  good  rib  in  long  '  shoots,"  40  to  50  yards  in  length  ;  but  where 
the  vein  was  wide  it  occurred  as  one  or  two  ribs  in  the  gangue. 
At  the  bottom  of  the  haulage-shaft  at  the  deepest  part  of  the 
mine  the  ore  ran  to  three  tons  to  the  fathom,  and  at  the  bottom 
of  the  Chapel  Shaft  it  yielded  two  tons  to  the  fathom.  Blende 
occurred  in  greatest  proportion  in  depth ;  below  the  400-yard 
level  the  ratio  was  about  10  per  cent,  of  blende  to  90  of  galena. 
Cerussite  also  has  been  obtained. 

Tlie  vein-stuff  was  chiefly  calcite,  with  quartz  in  cavities  on 
the  hanging-wall.  One  vugh  measured  48  feet  by  21  feet  by  1  foot. 
Quartz  occurred  as  good  crystals  on  large  rhombohedra  of  calcite, 
or  by  itself  as  acicular  crystals.  The  gangue  contains  barytes 
also,  chiefly  in  the  higher  part  of  the  mine,  and  barium  carbonate 
(witherite)  occurred  as  balls  at  the  252-yard  level. ^  No  copper 
occ  urs  here,  but  iron  pyrites  is  found.  Fluorspar  also  was  got, 
as  well  as  red  oxide  of  lead  (minium).'^ 

Before  the  pumps  ceased  work  in  1909,  and  water  allowed  to 
accMtnulate  up  to  adit-level,  21  men  in  5  weeks  got  65  tons  12  cwts. 
of  lead-ore  between  the  492-  and  500-yard  levels  without  resorting 
to  plundering.  At  that  date  5,000  gallons  of  water  per  hour  were 
raised  by  the  pumps.  This  was  all  surface-water,  only  a  few 
small  feeders  being  tapped  during  the  mining. 

Formerly  the  ore  used  to  be  dressed  here  and  smelted  in  the 
neighbourhood,  but  the  plant  has  been  dismantled.  The  tailings 
and  floors  yielded  56  tons  of  galena  and  39  tons  of  blende  in 
1912-13.  The  output  since  1845  is  shown  in  the  diagram 
(Fig.  13). 

The  mine  is  now  worked,  chiefly  above  adit,  for  barytes, 
which  (jccurred  down  to  below  the  152-yard  level  west  of  the 
Engine  Shaft,  and  has  been  got  uninterruptedly  for  20  years. 
In  1919  \\ork  was  in  progress  down  to  the  40-yard  level,  from 
Black  Tom  Shaft  and  Perkins  Level,  on  a  vein  8  feet  in  width, 
and  a  little  galena  is  got  here  in  ribs  alongside  the  barytes, 
50  tons  having  been  obtained  in  the  last  two  years. 

^  •  Special  Reports  on  the  Mineral  Resources  of  Great  Britain,'  vol.  v, 
Barytes  and  Witherite  {Mem.  Geol.  Surv.),  ed.  2,  1916,  pp.  59,  60. 

-  In  the  old  days,  steel-ore  with  silver  was  found.  See  Aikin,  op.  cit., 
p.  20. 

^  '  Special  Reports,'  op.  cit.,  p.  59. 

*  Aikin,  op.  cit.,  p.  204. 
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As  regards  the  future  of  the  mine,  it  is  stated  that  theie  is 
still  much  ore  in  sight,  in  the  deep,  especially  at  the  eastern  end 
of  the  mine,  but  it  must  be  recalled  that  the  Stipcr^tones 
Quartzite  is  near  at  hanil.  The  252-3ard  level  from  the  Chapel 
Shaft,  driven  in  18G6  eastwards  along  the  vein,  traversed 
160  fathoms  of  shale  and  apparently  entered  the  Stiperstones 
Quartzite,  which  was  found  to  dip  rather  steeply  westward,  and 
would  therefore  i)e  met  with  sooner  in  the  deeper  levels.  This 
end  of  the  mine  was  worked  with  difficulty  from  the  underground 
haulage-plane,  the  ore  being  carried  westward  along  the  342-yard 
level  to  the  Engine  Shaft.  If  the  Chapel  Shaft  were  deepened 
and  fitted  for  drawing,  this  end  of  the  mine  would  be  more 
accessible.  Ores  raised  here  are  carried  three  miles  on  a  nairow- 
gauge  railway  to  the  G.\\\  and  L.  &  X.W.  Joint  Railway  near 
Minsterley. 

North  of  the  Snailbeach  ]Minc  a  few  spar-veins  have  been 
located.  The  Sandhole  Vein,  ranging  nearly  east  and  west, 
traverses  the  highest  part  of  Snailbeach  Coppice  at  about  570  yards 
north  of  the  Chapel  Shaft.  Some  250  yards  farther  north  is 
the  Quarry  Vein,  trending  Avest-south-west.  Foxhole  Level, 
100  yards  still  farther  north,  was  an  attempt  to  cut  this  vein; 
whilst  in  Maddox's  Coppice,  770  yards  cast  of  the  old  smelting- 
works,  a  level  has  been  driven  southward  to  a  vein  apparently 
on  the  line  of  a  fault  trending  parallel  to  the  Quarry  Vein. 

South  of  the  Snaili)each  ^line  some  veins  known  as  the  South 
Vein,  the  Sandhole  Vein,  the  Stony  Dingle  Vein  and  Robert 
Everall's  Vein  occur  in  order,  trending  a  few  degrees  north  of 
east  and  hading  southward.  Taylor's  Vein  crosses  them  as  a 
counter-lode  trending  north-west  and  hading  south-westward. 
These  veins  were  exploited  by  the  abandoned  New  Central 
Snailbeach  Mine.  The  old  engine  shaft^  is  situated  170  yards 
west-south-west  of  the  Cross  Guns  Inn  at  Crowsnest,  and  a 
deep  adit-level  from  the  South  Vein  runs  north-westward  past 
the  shaft  to  the  small  stream  that  flows  through  Josey  Wood, 
a  total  distance  of  640  yards.  There  is  a  shaft  on  this  adit-levcl 
160  yards  north-west  of  the  old  engine  shaft.  A  total  of  126  tons 
of  lead-ore  was  got  from  the  New  Central  mine  in  1871-2. 

Myttonsbeach  Mine. — This  is  5  furlongs  farther  south,  and 
apparently  worked  the  Mytton  Dingle  Vein,  which  trends  about 
E.  9°  S.  and  hades  southward.  The  vein,  like  those  in  the  New 
Central  mine,  does  not  appear  to  displace  the  strata. 

Perkins  Beach  Mine. — Tliis  mine'^  lies  on  the  southern  side  of 
Green  Hill,  about  half  a  mile  south  of  the  last.  The  chief  lode 
here  is  the  Big  Spar  Lode,  which  traverses  almost  the  full  width 
of  the  outcrop  of  the  Mytton  Beds  in  a  direction  about  E.  15°  N. 
In  the  west  it  has  been  worked  at  the  Burgam  Mine,  but  it  seems 
to  have  been  mineralized  at  intervals  only.     In  Perkins  Beach 

1  Lat.  52°  36'  27",  long.  2"  56'  1'. 
-  Six-inch  map,  Shropshire  48  S.W. 
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it  underlies  south,  and  was  worked  from  Maddox's  Shaft/ 
150  yards  west-south-west  of  the  mine-offices,  and  also,  apparently, 
from  three  old  shafts  within  150  yards  east  of  the  offices.  Farther 
east,  again,  it  has  been  worked  for  lead  and  barytes,  and  about 
200  yards  north  of  this  there  is  a  nearly-parallel  Criss  Vein, 
underlying  south,  and  an  oblique  Chimney  Vein.  That  part  of 
the  lode  lying  west  of  the  offices  was  reached  by  a  cross-cut  or 
deep  adit  (at  943  feet,  rising  to  1063-89  feet  O.D.)  driven  from 
the  valley  to  the  north ;  this  was  being  cleared  out  in  Nov.  1919. 
The  central  section,  near  the  offices,  was  drained  by  a  deep  adit 
that  runs  to  the  Criss  Vein  also. 

The  mine  was  worked  as  a  lead-mine  to  a  depth  of  90  feet 
below  adit-level  and  a  fairly  constant  output  was  maintained 
from  1870  to  1891,  the  maximum  yearly  output  being  200  tons, 
in  1871.  The  combined  output  for  1893-4  was  321  tons.  The 
chief  obstacle  to  working  was  heavy  water  at  certain  seasons. 

The  Big  Spar  Lode,  shown  by  Lapworth^  as  a  fault,  with  a 
maximum  width  of  8  yards,  but  with  never  more  than  6  feet  of 
npa,T,  is  now  worked  for  bituminous  barytes,  and  calcite  is  not 
common.  It  is  proposed  to  drive  an  adit,  60  feet  below  the 
present  bottom  adit,  from  the  valle)^  on  the  north.  There  are 
good  indications  of  lead  in  depth,  and  the  Criss  Vein  also  carries 
lead. 

Burgcun  Mine. — This  mine,  situated  800  yards  west  of 
Maddox's  Shaft  (Perkins  Beach),  worked  the  Big  Spar  Lode  and 
also  a  lead-vein  on  a  north-and-south  line.  It  yielded  19  tons 
of  galena  in  1867,  and  20  tons  in  1893,  when  4  tons  of  blende  also 
were  obtained. 

This  mine,  and  those  south  of  it,  are  drained  in  their  higher 
parts  by  the  Boat  Level,  which  issues  at  about  900  feet  O.D.  at 
a  point  550  yards  south-south-west  of  Stiperstones  School.  It 
runs  south-south-west  by  way  of  the  old  lead-shaft  of  the  Burgam 
Mine  to  the  Lewis  Shaft^  of  the  Tankerville  JVIine,  where  an 
offset  westward  to  the  Old  Engine  Shaft  of  that  mine  served  for 
draining.  South  of  the  Lewis  Shaft  it  traverses  the  old  Potter's 
I'it  Mine  and  proceeds  to  the  Pennerlej'^  Mine,  where,  after  making 
an  elbow  about  the  Gin  Shaft,  it  turns  south-south-eastward  in 
the  Hope  Shales  to  the  Bog  Mine.  Thence  it  continue >  south- 
ward, crossing  the  narrow  outcrop  of  the  Mytton  Beds  to  the 
Xipstone  Vein  on  the  Stiperstones  Quartzite.  The  total  length 
of  this  adit,  without  branches,  is  approximately  2^  miles. 

Tankerville  Mine. — This  mine,  known  also  as  the  Oven-pipe, 
lies  north  of  Pennerley  and  3|  miles  south -south-west  of  Minsterley , 
The  Old  Kngine  Shaft  is  350  yards  south-west  of  the  Burgam 
Mine  sjiaft  and  130  yards  west  of  Lewis  Shaft. 

The  ore-bodies  in  this  mine  (Fig.  10,  p.  28)  are  of  a  peculiar 
type,  to  which  the  name  of   '  oven-pipe  '  has  been  aptly  applied. 

•   LHt.  52°  35'  29",  long.  2"  56'  16".     Surface-love)  10.32 •  54  ft.  aboveOD^ 
-  On  a  M.S.  six-inch  map  deposited  at  the  Geological  Siirvev  Office. 
^   Lilt    52°  35'  21",  lonp.  2"  57'  0". 
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They  consist  of  finger-like  '  sIiDots  '  of  ore,  following  the  steep 
dip  (north-west  at  uC  to  GO'')  of  the  Mytton  Beds  beneath  their 
cover  of  Hope  8hales,  and  possessing  width  and  thiekness  of 
^bout  equal  dimensions.  Thus  the  main  levels  shown  on  the 
plan  of  the  workings  run  about  north-east  and  south-west  at  a 
pronounced  angle  to  the  direction  of  pitch  of  the  shoots ;  almost 
parallel,  in  fact,  to  the  strike  of  the  rocks ;  whereas  the  shoot 
follows  a  transverse  fracture  in  the  direction  of  dip.  The  bodies 
are  thus  a  combination  of  vein  and  flat,  and  the  flattening  out 
may  be  due  to  incipient  strike-faulting  that  develops  farther 
south. 

The  transverse  fracture  (or  fracture-i)  in  which  these  bodies 
<)ccur  has  been  traced  at  the  surface  by  Mr.  T.  C.  F.  Hall,  and 
found  to  trend  west-north-west  and  east-south-east  and  to  hade 
southward,  but  the  strata  are  not  greatly  displaced. 

The  beds  overlying  the  pipes  consist  of  that  part  o'^  the  Lowe»' 
Arenig  which  we  have  included  on  lithological  grounds  with  the 
Hope  Shales  (p.  4). 

The  Old  Lode  consists  of  two  finger-like  shoots  or  pipes, 
probably  separated  by  shale,  which  crop  out  shghtly  west  of 
the  Lewis  Shaft  on  the  Boat  Level,  and  east  of  the  Old  Engine 
.Shaft  (Fig.  10).  They  shoot  westward,  following  both  the  dip 
of  the  beds  and  the  hade  of  the  fault,  and  have  been  worked  from 
the  Old  Engine  Shaft  (11 19 -69  feet  O.D.)  to  a  depth  of  90  fathoms 
below  the  Boat  Level,  or  679-4  feet  from  a  surface-level  of 
1,050  feet.  The  Old  Lode  has  also  been  touched  at  the  192-fathom 
level.  The  Old  Engine  Shaft  goes  to  the  74-fathom  level,  and 
is  an  incline  below  the  Boat  Level,  which,  in  this  mine,  is  139'  4  feet 
from  the  1050  surface-level. 

The  Main  Lode  or  pijDc  lies  a  little  south  of  the  Old  Lode  and 
■does  not  come  to  outcrop.  It  has  been  worked  from  about 
300  feet  to  1,542  feet  (232  fathoms  below  the  Boat  Level)  from 
the  surface.  The  bottom  level  of  the  mine  is  the  244-fathom, 
1.614  feet  from  the  1,050  feet  surface-level,  or  559  feet  below 
O.D. 

The  lode  was  worked  from  Watson's  Engine  Shaft  (1131-38  ft. 
O.D.),  situated  GO  yards  south-west  of  the  Old  Engine  Shaft. 
Watson's  Shaft  is  vertical  to  the  52-fathom  level,  below  which  it 
follows  the  inclination  of  the  lode  to  the  244-fathom  level.  The 
top  of  the  pipe  is  narrow,  but  the  bottom  opens  out  to  a  maximum 
breadth  of  about  140  yards.  A  South  Lode,  parallel  to  the  above, 
has  been  worked  here  and  there. 

A  North  Lode,  or  branch  off  the  Main  Lode  or  pipe,  has  been 
worked  between  IS2  and  232  fathoms.  The  220-fathom  level  in 
this  ore-body  is  about  35  yards  in  length. 

The  New  Shaft,  connected  underground  with  Watson's,  is 
situated  about  100  yards  south-east  of  the  latter. 

The  mine  has  been  abandoned  for  many  years.  The  extensive 
dump-j  contain  a  large  quantity  of  well -crystallized  calcite,  some 
purplish    or   amethystine,    coated   with   crystals   of   quartz   and 
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evidently  from  '  viighs,'  with  galena,  blende,  and  copper  pyrites 
There  is  also  a  considerable  amount  of  bituminous  barytes.  The 
calcite  is  used  for  rough -casting  of  walls. 

The  output  of  lead-ore  was  continuous  from  1865  to  1884, 
the  1866-1868  outputs  including  those  of  Burgam,  Potter's  Pit, 
Batholes  and  Roundhill,  all  then  in  work.  During  this  period 
17,919  tons  of  lead-ore  were  got,  the  maximum  annual  output 
being  1970  tons,  in  1871.  A  little  zinc-ore  was  obtained  in 
1865-6,  and  again  in  1881-1884.  amounting  to  little  over  200  ton& 
in  all.  From  1890-93  a  few  tons  of  lead  and  zinc  ores  were  got, 
probably  from  the  dumps. 

Potter's  Pit. — This  lies  a  short  distance  south  of  the  Tankerville 
Mine,  the  old  ;<haft  being  situated  200  yards  south-by-east  of 
the  Tankerville  New  Shaft,  and  close  to  the  Pennerley  Methodist 
Chapel.  It  is  connected  by  a  short  offset  with  the  Boat  Level. 
Its  bottom  is  630  feet  below  this  level,  all  the  workings  being  on 
Ben  Arthur's  Vein.  The  ground  was  easy  and  rich,  and  many 
hundreds  oi  fathoms  of  lead  and  zinc  ores  are  reported  to  be 
left,^  little  having  been  taken  out  below  adit-level.  East  of 
Potter's  Pit  is  the  Goodest  Tuesday  Vein,  worked  to  a  depth  of 
300  feet,  in  which  lead-ore  estimated  at  2|  tons  per  fathom  is 
still  left.     Another  lode  is  named  the  Pump  Sump. 

In  1857  some  5  tons  of  lead  were  raised;  in  1866-68  the 
output  was  included  with  that  of  Tankerville,  whilst  in  1867  the 
mine  yielded  95  tons. 

Pennerley  Mine. — This  mine,  which  A\as  described  by  G.  H, 
Morton,^  is  situated  four  miles  south-south-west  of  Minsterley. 
The  Gin  Shaft^  is  450  yards  south-west  of  Potter's  Pit. 

The  outcrop  of  the  Mytton  Beds  is  here  bounded  on  the  west 
by  a  north-and-south  fault,  with  westward  downthrow,  \\hich 
brings  in  the  Stapeley  Ashes  and  Shales,  and  on  the  south  by 
a  fault  that  ranges  east-south-east,  with  southward  downthrow^ 
which  brings  in  the  Hope  Shales. 

There  are  four  important  veins  in  this  old  mine,  all  crossed 
by  the  Boat  Level.  The  Rider,  lying  north  of  the  Gin  Shaft, 
trends  approximately  east-north-east,  and  hades  to  the  south. 
Three  others,  occurring  parallel  and  close  together,  lie  south  of 
the  Gin  Shaft.  They  all  trend  north-north-eastward  and  hade 
north -westAvard,  their  names  from  north  to  south  being  the 
Big  Ore,  the  Warm  Water,  and  the  Red  Vein.  The  Warm  \^'ater 
Vein  afforded  a  spring  of  w^ater  of  higher  temperature  than  that 
from  the  neighbouring  veins. 

Although  the  Rider  crosses  the  other  veins  at  an  angle  of  35°, 
it  does  not  throw  them  off  their  course,  nor  does  it  appear  to  be 

1  From  MSS.  in  possession  of  Lieut. -Col.  J.  V.  Ramsden,  D.8.O., 
'  liropshire  Mines  Ltd. 

2  '  The  Geology  and  Mineral  ^'eins  of  tlie  Country  arovind  Shelve, 
Sliropshire.'  Proc.  Liverp.  Geol.  Soc,  Session  1868-9;  .separately  printed, 
18fin,  pp.  .32,  33,  and  pi.  4. 

3  La+.  52'^  .35'  0",  long.  2°  Tu'  16". 
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influenced  by  them.  To  the  south  of  these  veins,  which  are  in 
the  Mytton  Beds,  the  Hope  Sliales  are  thrown  in  by  the  above- 
mentioned  fauh  rangiiiii  east-south-eastward. 

The  Kider  is  said  to  be  undeHain  by  a  felspatliic  or  greenstone 
intrusion. 

The  depth  of  the  mine  is  1,080  feet,  tli<?  bottom  being  about 
20  feet  above  O.D. :  l)ut  very  httle  (hiving  has  been  done  beh3w 
the  Boat  Level.  Murchison'  states  that  in  his  day  the  IVnnerley 
mines  had  been  long  abandoned  but  were  about  to  be  reopened. 

Pennerley  Mines  were  producing  ore  in  1845,  when  statistics 
were  first  published,  and  continued  to  do  so  till  1848.  They 
yielded  lead-ore  agaiti  at  intervals  from  1854  to  1870  under  the 
Stiperstones  Co.,  the  Big  Ore  \'ein  yielding  the  most  in  18(50. 
Later  they  were  again  worketl  successfully  from  1871  to  1878. 
yielding  4,883  tons  of  lead-ore  and  118  of  zinc-ore.  From  1881 
to  1884  the  output  totalled  1,674  tons  of  lead-ore  and  50  of 
zinc-ore.  Still  later,  from  18<>0  until  ls<)5,  a  few  tons  of  both 
ores,  chiefly  blende,  were  got. 

South  of  the  Pennerley  Mine  the  junction  between  the  Mytton 
Beds  and  the  Hope  Shales  is  a  fault,  whicli  forms  a  sweeping 
curve  from  north  to  south,  with  its  convexity  to  the  east. 

From  the  Gin  Shaft  the  Boat  Level  trends  soutli-south- 
eastward  to  the  Bog  ^line.  It  has  one  or  two  shafts  upon  it, 
from  which  a  little  lead  was  got.  One  of  these,  on  the  west 
side  of  the  road  from  Pennerley  to  the  Bog  Mine,  is  Hoskin's, 
situated  450  yards  north-north-west  of  the  Bog  engine  shaft. 

Bog  Mine. — At  this  mine  there  are  three  shafts  arranged  in 
a  west-to-east  line  :  the  Engine  Shaft,  Bunting's  Shaft,  and  an 
old  shaft,  all  more  or  less  on  the  strike  of  the  main  lode  (Fig.  11, 
p.  30).  The  Boat  Level  throws  oft'  a  branch  from  the  Engine 
Shaft  eastward  to  these  other  two  shafts. 

At  this  mine  two  important  veins  intersect  at  an  angle. 
The  larger,  or  Bog  Vein,  trends  east  and  west  and  underlies 
southward.  The  smaller,  or  Whitstone  Vein,  trends  about  25° 
to  30°  north  of  west  and  underlies  south-south-westward.  The 
Bog  Vein  slightly  displaces  the  Whitstone,  throwing  it  dovn 
southward,  the  line  of  junction  between  the  two  veins  being 
shghtly  irregular  and  trending  west  of  south.  The  fractures  in 
which  these  lodes  occur  do  not  appear  greatly  to  shift  the  surface- 
outcrops  of  the  Mytton  Beds  at  this  point.  The  Whitstone  Vein, 
as  sho\vn  on  the  Geological  Survey  Map,  60  S.E.,  is  accompanied 
by  a  greenstone  dyke. 

The  Engine  Shaft, ^  an  incline  from  the  Boat  Level  along  the 
hade  of  the  Bog  Vein,  passes  through  the  junction  of  the  veins 
at  100  fathoms  below  the  Boat  Level.  Bunting's  Shaft  ( 1 ,240-  3  ft. 
O.D.),  125  yards  east  of  the  Engine  Shaft,  is  on  slightly  higher 
ground  than  the  Engine  Shaft ;    it  is  situated  on  the  branch  of 

'  *  Silurian  .System,'  1839.  p.  280. 
2  Lat.  52=  34'  26",  long.  2"  56'  59". 
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the  Boat  Level,  which  Hes  at  347  feet  below  the  surface,  and  the 
shaft  bottom  is  115  fathoms  below  the  Boat  Level. 

The  higher  levels  are  most  extensive  in  the  Bog  Vein,  and  he 
on  the  eastern  side  of  the  mine;  but  in  depth,  where  the  veins 
shoot  westward  beneath  the  Hope  Shales  (or  that  part  of  the 
Mytton  Beds  which  »,ve  include  with  them,  p.  4),  the  levels  in 
the  Whitstone  Vein  are  almost  as  important  as  those  in  the  Bog. 
The  veins  have  been  stoped  downwards  from  depths  of  between 
300  feet  and  1,062  feet  below  the  surface,  the  latter  depth 
representing  the  120-fathom  level  below  the  adit;  but  there  are 
levels  down  to  the  148-fathom  Hne. 

The  metalliferous  portions  of  these  veins  vary  from  6  inches 
to  2  feet  in  width.  Eastwards  the  veins  failed  on  reaching  the 
Stiperstones  Quartzite.  One  suffered  deflection  at  the  boundary, 
which  it  followed  for  a  short  distance. 

The  Somme  Tunnel  is  an  exploratory  cross-cut  run  southwards, 
forlabout  130  yards,  from  a  point  between  the  22-  and  the 
32-fathom  levels  south  of  Bunting's  Shaft. 

No  ore  is  being  won  here  (in  1919),  but  preparations  are 
afoot  to  pump  the  mine  drj^  (which  has  been  done  t\\dce  before 
in  past  years),  when  it  is  hoped  that  it  will  yield  both  lead  and 
zinc  ores  in  payable  quantity,  since  it  is  reported  that  several 
runs  of  ore  are  still  untouched.  There  is  a  compressed-air  plant 
for  drilling,  etc.,  and  a  dressing-plant  installed;  but  the  latter 
is  used  at  present  for  treating  the  ore  got  from  the  veins  farther 
south.  The  ores,  Mith  barytes,  are  despatched  by  aerial  ropeway, 
operated  by  an  engine  at  the  mine,  to  a  siding  a  few  hundred 
yards  north  of  ]\Iinsterley  Station,  a  distance  of  5|  miles. 

Lead-ore  (220  tons)  was  raised  at  the  Bog  Mine  in  1845,  and 
an  output  was  maintained  until  1850.  A  little  was  got  in  1852, 
1857-8,  1861  and  1864.  From  1866  to  1876  was  another  active 
period,  the  outputs  for  the  first  five  3^ears  of  this  sequence  being 
combined  in  the  Mineral  Stati^^tics  with  that  from  Pennerley. 
In  1875  the  output  was  300  tons.  More  ore  was  got  between 
1880  and  1884,  with  a  maximum  of  600  tons  for  1883.  In  the 
period  1871-1884  the  amount  of  zinc-ore  raised  was  greater  than 
that  of  lead,  665  tons  being  produced  in  1882.  From  1890  up 
to  1902  lead  and  zinc  ores  were  raised,  blende  preponderating 
over  galena.  From  1905  to  1909  the  small  amount  of  ores  got 
was  apparently  from  pickings  or  explorations. 

Production  at  the  Bog  Mines  commenced  again  in  191t2  ^^dth 
103  tons  of  galena  and  338  of  blende,  and  has  been  fairly  continued 
since;  these  ores,  however,  are  not  from  the  old  mine,  but  from 
the  veins  lying  farther  south,  and  now  to  be  described. 

From  north  to  south  these  veins  are  No.  6,  No.  8,  No.  9, 
and  the  Nipstone,  all  occurring  in  a  narrow  outcrop  of  the  ^lytton 
Beds,  apparently  faulted  on  both  sides,  with  the  Stiperstones 
Quartzite  on  the  east  and  the  Hope  Shales  (including  the  top 
of  the  Lower  Arenig,  p.  4)  on  the  west.  They  are  all  traversed 
by  the  Boat  Level,  wliich  ends  at  the  Nipstone. 
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No.  0  vein  is  within  oO  yards  southward  ot  Raiusdoa's  Shaft,i 
which  is  situated  420  yards  south  of  the  iioi,'  lOu^ritio  Shaft,  and 
13  a  new  shaft,  sunlc  300  feet  to  the  Boat  l^vel  in  1915.  It  in 
intended  to  sink  it  GOO  feet  deeper.  The  vein  trends  eant  and 
west  and  underlies  north,  and  is  e.xpeeted  to  toueh  or  inU'rsect 
the  Bog  Mine  veins  in  deptli.  it  lias  heen  workeil  since  1912 
to  00  fatiioms  below  the  Boat  Level,  and  averages  11  per  cent, 
of  lead  and  zinc  ores,  with  a  little  calc-spar  and  a  high  proportion 
of  barytes.  It  is  estimated  that  3,000/.  wortii  of  galena  and 
blende  were  in  sight  in  1912. 

The  vein  is  from  1  to  3  feet  in  width,  with  bunchos  of  blende 
10  inches  wide,  and  of  galena  3  inches  wide,  in  places.  Barytes 
is  most  common  above  the  Boat  Level.  The  water  in  this  vein 
is  in  communication  with  that  in  the  Bog  Mine. 

A  barytes  vein,  which  lies  about  ir)0  yards  farther  to  the 
south-east,  was  worked  from  Tew's  .Shafts  Nos.  1  and  2.  It 
trends  north-west  and  underlies  north-east. 

No.  8  vein  trends  north-west  and  south-east  and  underlies 
south-west.  It  hes  in  6  in.  Shropshire  o")  X.W.,  420  yards  south 
of  Ramsden's  Shaft. 

No.  9  Vein,  about  500  yards  south  of  Ramsden's  Shaft,  trends 
east-south-eastward  and  swings  eastward,  with  a  south -south- 
westward  underlie.  Lap  worth  shows  it  on  his  map  as  a  fault. 
It  has  been  stoped  to  the  Boat  Level,  and  is  now  being  worked 
22  fathoms  below,  chiefly  for  barytes.  The  vein  is  about  5  feet 
tliick,  and  the  amount  of  galena  and  blende  is  increasing  in 
depth,  although  at  present  these  ores  are  not  obtained  in 
commercial  quantities.  The  bar\^es  is  taken  by  the  Boat  Level 
to  Ramsden's  Shaft. 

The  Nipstone  Vein,  nearly  east  and  west,  about  150  yards 
farther  south,  is  apparently  on  a  fault  that  hades  northward  and 
crosses  the  outcrop  of  the  Stiperstones  Quartzite.  It  has  been 
worked  to  88  feet  below  the  Boat  Level,  i.e.,  to  590  feet  below 
the  surface.  Development  is  proceeding  here.  Barytes  alone 
occurs  down  to  the  Boat  Level;  but  below,  and  within  200  feet 
of  the  shales  on  the  west,  the  vein  contains  lead  and  cerussite  in 
vughy  ground  \vith  a  Uttle  calc-spar  but  very  Uttle  barytes. 
The  vein  is  about  1  foot  wide,  with  open  sides,  and  the  ore  is 
scattered  in  it.  The  vein  is  accompanied  by  small  stringers  of 
ore  running  into  the  bedding-planes  nnd  along  subsidiary 
fractures. 

Analyses  of  the  blende  obtained  fioni  the  above-described 
group  of  veins  are  given  on  p.  9. 

Rock  House  J/m^.— Half  a  mile  farther  to  the  south-west, 
and  2^  miles  north-west  of  Norbury,  the  Rock  House  Mine^ 
worked  ore  intheMytton  Beds,  in  two  veins,  trending  north-cast 
and  north-west  respectively.  The  north-west  vein  appears  to 
be  2  to  3  feet  in  width.     There  is  apparently  a  good  deal  of 

1  Lat.  52°  34'  1.'}",  long.  2"  57'  2". 

2  Shropshire  55  N.W.     Lat.  52°  33'  35',  long.  2°  57'  45'. 
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yalena,  not  only  in  the  vein-stuff,  but  also  in  the  eountry-rock, 
in  which  strings  and  crystals  of  that  mineral  are  scattered 
abundantly  near  the  vein.  Tliis  fact  added  to  the  absence  of 
any  true  leaders  through  the  '  pinches,'  makes  the  vein  difficult 
to  follow.^  Barytes  also  occurs  here,  and  a  Httle  has  been  got 
recentl}'. 

On  the  side  of  the  Rock  (Stiperstones  Quartzite)  a  shaft, 
120  feet  deep,  has  been  sunk  on  the  north-east  vein,  which  haa 
been  worked  for  lead  and  barytes. 

A  few  pickings  of  galena  were  got  from  Rhadley  and  Rock 
Mines  in  1907-8. 

Rhadley  Mine  lies  on  the  summit  and  north  side  of  Black 
Rhadley  Hill,  2  miles  north-west  of  Norbury,  and  was  a  barytes 
mine,  only  a  few  specks  of  galena  having  been  obtained. - 


Central  Area  :  Buxton  Hill-Cefn-Gwynlle  District. 

The  Mytton  Beds,  as  explained  above  (p.  3),  pass  beneath 
the  syncUne  of  Buxton  Hill  (Fig.  1,  p.  4),  where  Hope  Shales 
form  the  surface  on  the  axis  of  the  fold.  Farther  north  and  south, 
outUers  of  .Stapeley  Ashes  and  Shales  overlie  the  Hope  Shales 
and  support  small  outliers  of  the  unconformable  Silurian  rocks. 
The  occurrences  of  lead-ore  in  the  Stapeley  rocks  are  sporadic 
and  differ  in  character  from  those  in  the  Mytton  Beds. 

The  Roundhill  or  North  Tankerville  Mine  is  situated  on  the  line 
of  the  Tankerville  Fault,  a  quarter  of  a  mile  west-north-west  of 
the  Tankerville  Mine  (p.  26).  At  this  point  the  fault  throws  the 
Hope  Shales  on  the  north  against  the  Stapeley  Ashes  on  the  south, 
and  hades  southward  rather  steeply.  Ore  was  evidently  obtained 
from  the  Stapeley  Ashes.  To  east  and  west  of  the  mined  area 
are  outcrops  of  intrusive  rocks,  masses  of  which  occur  in  the 
dumps,  whilst  the  ashes  themselves  are  cut  off  on  the  east  by  a 
north-and-south  fault,  which  throws  against  them  the  Hope 
Shales  and  the  underlying  Mytton  Beds,  mined  at  Tankerville 
and  Pennerle}^ 

We  know  of  no  plans  of  this  mine.  The  main  shaft^  appears 
to  be  situated  close  to  the  mine  buildings,  whilst  a  ^second  hes 
just  south  of  the  outcrop  of  the  fault,  100  yards  to  the  north. 
An  old  level  has  been  driven  to  the  mine  northward  from  the 
hollow  on  the  south-west  of  the  mine  buildings  ;  a  second  appears 
to  traverse  the  fault-plane  eastward  from  a  point  270  yards 
north-west  of  the  mine,  whilst  a  third  has  been  driven  southward 
in  the  Hope  Shales,  north  of  the  fault. 

^  '  Special  Reports  on  the  Mineral  Resources  of  Great  Britain,'  vol.  ii, 
Bar>'tes  and  Witherite  (Mem.  Geol.  Surv.).  ed.  2,  1916,  pp.  57-8. 

2  '  Special  Reports,'  op.  cit.,  p.  57.  The  mine  is  situated  in  the  six- 
inch  map,  Shropshire  54  N.E.,  and  is  not  the  same  as  the  Rhadley  Mine 
described  on  p.  .33. 

3  Shropshire  48  S.W.     Lat  52=  Sr.'  24",  long.  2°  57'  30". 
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The  vein  is  said  to  be  0  to  7  feet  in  width.  Tlie  dumps  contain 
galena,  blende,  calcite  and  barytes,  with  a  little  quartz  and 
minute  crystals  of  pyrites.  1'hey  have  been  recently  ])icked 
over  for  barytes.  The  mine  is  said  to  have  been  worked  to  a 
depth  of  130  yards,  but  is  now   waterlogj^ed.' 

In  1S4()  an  output  of  11  tons  of  lead -ore  was  recorded.  I'lom 
1854  to  1S()3  a  contiiHiou.s  output  was  maintained,  amounting  to 
21)79  tons,  4<J1  tons  being  rai.sed  in  1858.  A  little  ore  was  got 
here  in  1867  and  18(j8  and  again  in  1873,  whilst  pickings  have 
been  returned  for  lS8r)-7,  IS!>4  ."),  ajid  lUOO-7.  No  iiU-nde 
appears  to  have  been  got  for  sale. 

The  pro.spects  of  obtaining  ore  from  the  Mytton  Beds  in 
virgin  ground  to  the  north  of  this  spot  are  discussed  above 
(p.  12). 

About  a  mile  and  a  (piarter  to  the  south-south-west,  and 
nearly  a  mile  west  of  the  Bog  ]\line,  the  old  Jiitlun  Ca^lle  or  We^it 
Stiperstones  Mine  is  situated,-  also  on  the  kStapeley  Ashes,  on 
the  eastern  side  of  the  syncline.  An  old  shaft  lies  120  yards 
west-by-south  of  Ritton  Castle  farm-house,  and  about  70  yards 
south-east  of  this  is  a  trial-shaft.  Other  old  shafts  are  to  be 
seen  160  yards  north-north-west  of  the  house.  At  120  yards  to 
the  north-east  of  the  same  building  there  is  an  old  level  opening 
on  a  small  valley. 

We  know  of  no  plans  of  this  old  mine.  On  the  Old  Series 
One-inch  Geological  Map,  60  S.E.,  two  veins  are  shown,  one 
trending  east  and  west,  the  other  branching  out  south-eastward 
from  the  south  side  of  the  former.  Murchison*  describes 
operations  here  as  follows  : — "  A  vein  of  lead  ore  crosses  the 
•  alternating  beds  of  felspar,  breccia,  and  shale.  ...  a  gallery 
*'  was  formerly  driven  iii,  but  is  now  abandoned.  This  vein  is 
"  two  to  three  feet  wide,  and  is  directly  at  right  angles  to  the 
"  strike  of  the  strata,  which  are  at  this  point  a  little  deflected 
"  from  their  regular  bearing  of  X.N.E.  to  E.N.E.  They  dip  45° 
"  N.N.W."  The  dip  of  the  beds  measured  at  a  point  160  yards 
north-east  of  the  above-mentioned  level  is  west-north-west 
at  50°. 

The  mine  has  been  abandoned  for  many  years.  One  ton  of 
lead-ore  is  returned  in  the  official  statistics  for  1874. 

About  two  miles  south-south-west  of  Kitton  Castle  is  the  old 
Bhadley  Mine,  on  Cefn-gwynlle.'  This  lies  chiefly  on  the  Stapeley 
Ashes;  but  on  its  eastern  boundary  a  faulted  strip  of  the  Hope 
Shales  occurs  as  well  as  Mytton  Beds,  and  one  or  two  of  the 
shafts  and  trials  in  the  Hope  Shales  may  have  been  made  to  find 
and  work  ore  in  the  Mvtton  Beds. 


1  '  Special  Reports,'  op.  cit.,  p.  58. 

-  Six-inch  maj),  Shrojjsliire  47  S.E. 

3  'Silurian  System."   1839,  p.  282. 

*  Corruptly  spelt  Cefn  tiunthly  on  the  New  Series  One-inch  Map, 
Sheet  165  (Montpomerj).  The  slmfts  and  levels  are  marked  on  tho 
six-inch  map,  Shroi)shire  54  X.K.  This  is  not  the  same  as  the  Hlmdley 
Mine  described  on  p.  32. 
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Three  or  four  shafts  have  been  sunk  upon  the  eastern  flank 
of  Cefn-g^^ynlle,  one  400  j^ards  south-east,  others  750  yards 
east -south -east  of  the  farm  of  that  name,  and  two  levels  have 
been  driven  south-westward  towards  them  from  the  West  Onny 
river.  These  were  all  apparently  designed  to  %vork  a  vein 
trending  east-north-eastward  across  the  liill  and  shown  on  the 
Old  Series  Geological  :Map  60  S.E.,  its  hade  being,  perhaps, 
northward. 

A  second  group  of  two  trial-shafts  and  a  level  may  be  seen 
about  5  furlongs  farther  to  the  south-west,  and  200  to  500  yards 
east  of  PwU-lle  (Pultheley).  These  were  apparently  intended  to 
work  a  vein  with  a  south-west  and  north-east  trend,  also  shown 
on  the  geological  map. 

]Murcliison^  wrote  of  Cefn-gwynlle  as  follows  :  "  This  hill  is 
"  full  of  small  and  poor  mineral  veins  which  traverse  the  strata, 
"  and  numerous  trials  have  been  made  in  various  parts.  One  of 
"  these  trials  was  in  progress  from  the  western  flank  of  the  hill 
"  when  I  first  \asited  the  district  (1832)."  He  recorded  further 
that  a  gallery  had  been  driven  across  the  inclined  strata  and  a 
vein  of  lead-ore  met  A^ith  in  "  indurated  schist  "  with  many  veins 
of  quartz  containing  iron  pjTites.  The  vein  of  lead-ore  occurred 
about  242  yards  from  the  entrance  and  was  very  thin,  and  when 
followed  out  to  the  north-east,  disappeared  in  a  mixed  shaly 
rock.  The  vein-stuff  contained  barium  sulphate,  calcareous 
spar,  and  a  little  lead-ore.     The  trial  was  a  failure. 

The  chief  mineral  raised  in  these  mines  appears  to  have  been 
barytes. 


Outlying  Areas. 

Bej'oncl  the  main  area  of  the  Shelve  Mines,  there  are  several 
other  places  where  lead-ore  has  been  either  worked  or  fomid  in 
minor  quantities.  Some  of  these  mines  are  situated  on  the 
Stapeley  Ashes  of  the  main  outcrop,  but  others  occur  at  higher 
horizons,  in  beds  of  Llandeilo  or  of  Bala  age.  They  are  mentioned 
here  to  show  their  relative  unimportance  as  a  source  of  lead 
when  compared  with  those  located  in  the  Mytton  Beds. 

Bryrrimjton  or  West  Snailbeach  Mine. — This  is  situated-  in 
Rorrington  Hill  Covert,  5  furlongs  south-south-east  of  Rorrington 
and  half  a  mile  north-east  of  Middleton,  or  nearty  two  miles 
west  of  the  Gravels  Mine. 

The  ore-bearing  lodes  are  in  the  Weston  or  lower  group  of 
the  iNIiddleton  Series  of  Llandeilo  age,  the  beds  consisting  of  a 
Lower  and  Upper  Weston  Grit,  separated  bj'^  a  considerable 
stratum  of  W^eston  Shales.     "  There  are  said  to  be  here  three 

1  Op.  cit.,  p.  281. 
.     2  j^e^.   Serie.s   One-inch    :\Iap,    151    (Welshpool):     six-inch    Sbropshiro 
47  S.K.  Old  Sorie.s  Geological  .Map  60  S.E.     Engine  Shaft  :  lat.   52°  35'  26% 
lony.  T  V  35". 
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"  lodes  nmmng  east  and  west  [and  throwing  down  south  |,  which 

carry  lead  on  top  of  the  hill  and  haiytes  in  df|)th.  thus  forming 

an  exception  to  the  general  ruk-  of  the  distriet.  that  veins  with 

an  east  and  west  trend  carry  harytes  on  top  and  lead  and  l)iende 

"  in  depth.     The  main  vein,  underlying  south,  is  7  feet  thick  and 

•'  carries  barytes  mixed  with  calcite.  .  .  .  Near  the  eonHueiice  of 

"  the   [Holywell I  brook,  which  flows  from  Korrington    Hill,  with 

"  that  which  runs  north  i)y  the  old  road,  there  is  an  old  adit  [deep 

"  adit  mouth],  and  further  south  alongside  the  stream  are  oKl 

"  shafts  and  levels,  with  a  fairly  l)ig  dump  containing  a  good  deal 

"  of  barytes  and  calcite.     Much  of  the  barytes  looks  good  wliitc 

"  spar,  but  is  stained  green  inside.     Some  of  it  contains  crystals 

"  and  nests  of  galena. ■■     Fluorspar  also  is  present. 

Between  1850  and  1855  the  output  of  lead-ore  was  276  tons. 
Two  tons  were  got  in  1858,  and  10  in  18U4.  The  mine  is  said  to 
have  been  abandoned  as  a  lead-mine  in  1883.  In  isiM),  however, 
pickings  amounting  to  5  tons  were  returned  in  the  ofhcial 
statistics.  It  is  now  to  be  reopened  to  work  barytes,  calc-spar 
and  lead.  Two  stopes  have  already  been  opened  u|).  Hitherto 
the  mine  has  not  been  worked  for  barytes. 

Weston  or  Clijfdale  Mine. — This  is  a  barjtes  mine,  and  is 
situated-  just  within  ^lontgomeryshire,  and  midway  between 
the  Marsh  and  Priest  Weston,  from  which  latter  it  is  distant 
about  three  quarters  of  a  mile  east  by  north.  It  lies  on  the  main 
outcrop  of  the  .Stapeley  Ashes,  with  shales  and  contemporaneous 
andesite.  The  vein  runs  east  and  west,  and  is  iussociated  with 
an  intrusive  dyke  shown  on  the  Old  Series  Geological  Map  00  S.E. 
It  is,  in  fact,  a  '  rider  '  (p.  4).  It  "  is  beheved  to  be  a  continuation 
"  of  the  Wliite  Grit  [Rider]  lode  which  was  worked  to  the  e^xst  in 
"  the  valley,  but  in  this  direction  in  the  mine-levels,  the  lode  dies 
"  out  so  far  as  practical  mining  is  concerned,  and  is  rej)re.sentetl  by 
"  a  hard  breccia  with  thin  strings  of  barytes  and  calcite.  This 
"  breccia  comes  on  after  the  lode  has  passed  through  some  soft 
"  black  shales  .  .  .  which,  near  the  lode,  are  splashed  with  small 
"  flakes  of  galena.  In  a  crosscut  on  the  east,  the.se  soft  shales  are 
"  traversed  by  a  thin  sill  of  greenstone,  about  15  inches  thick. 
"  The  vein  dips  south  at  about  60"^  to  70"  from  the  horizontal  on 
"  an  average,  Init  flattens  and  '  rears  '  considerably.  It  has  been 
"  noted  that  where  the  lode  is  steeper  there  is  less  calcite  than  in 
"  the  flatter  portions.  The  veui  averages  3  feet  in  thickness,  but 
"  in  places  it  '  twitches  '  down  to  a  few  inches,  and  in  others 
"  swells  up  to  8  feet.  In  the  '  twitches  '  lead-ore  is  occasionally 
"  met  with  in  bunches.  .  .  .  The  lode  was  apparently  tried  by  the 
"  '  old  men  '  for  lead,  but  soon  abandoned. "='  liarytes  is  the  chief 
mineral,  and  the  vein  has  been  proved  to  a  depth  of  65  fathoms. 


^  '  Special  Reports  on  the^Iineral  Resources  of  (Jroat  Britain,'  vol.  ii. 
Barj-tes  and  Witherite  {Mem.  Geol.  Surv.),  e-l.  2.  191H,  pp.  5S,  59. 

2  New    Series    One-inth    Onhiance    .Map    165    ( Mongol nery ) ;     six-iiicli 
Mont.  31  S.E.     Lat.  52^  :U'  20%  long.  :i'  V  45'. 

3  '  .Special  Reports,'  o;;.  cit.,  pp.  65,  66. 
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Calcot  Mine. — This  mine,  a  little  farther  south,  in  Montgomery- 
shire, is  situat'Cd^  on  the  western  side  of  Corndon  Hill,  half  a  mile 
east  of  Priest  Weston.  There  is  a  shaft  180  yards  south  of 
Calcot  farm-house.  It  is  a  barytes"^  mine  on  a  lode  in  a  fault  in 
the  Stapeley  Ashes,  the  barytes  being  of  good  quality.  Galena 
occurs  in  occasional  spots  and  splashes,  and  more  rarely  in 
bunches.     Traces  of  copper  are  rare,  and  quartz  seldom  occurs. 

Wotherton  Mine. — This  also  is  a  barytes  mine.^  It  is  situated^ 
at  Wotherton,  two  miles  north-east  of  Chirbury.  The  vein-stuff 
contains  occasional  spots  of  galena  and  more  rarely  of  blende. 
The  vein  is  in  a  fault  and  occurs  chiefly  in  the  Hagley  and 
Whittery  Ashes  of  the  Chirbury  (Bala)  8eries,  The  workings 
have  been  carried  to  a  deptli  of  143  fathoms. 

Bulthy  Mine. — This  ma}'  be  mentioned  here,  although  it  is 
situated^  in  Montgomeryshire,  and  some  distance  outside  our 
main  area.  It  is  one  of  those  believed  to  have  been  worked  for 
lead  by  the  Romans.  It  lies  about  two-thirds  of  a  mile  north- 
east of  ]Middletown  (6  miles  north-east  of  Welshpool).  One  ton 
of  galena  was  got  in  1 885.     Until  1894  it  was  worked  for  baryteS.^ 

B.S. 

^  New  Series  One-inch  Ordnance  IVIap  165  (Montgomery);  six-inch 
Mont.  38  N,E.  Old  Series  Geological  Map  60  S.E.  Lat.  52°  34'  1".  long. 
3°  2'  10". 

^  '  Special  Reports,'  07).  cit.,  p.  66. 

^  '  Special  Reports,'  op.  cit.,  p.  61. 

*  New  Series  One-inch  Ordnance  ^lap  151  (Welshpool);  six-inch 
Sliropshire  47  N.W.  and  S.W.  Old  Series  Geological  Map  60  N.E. 
Lat.  52°  35'  50",  long.  3°  3'  50".  Xew  Shaft  :  lat.  52°  35'  52",  long. 
3°  4'  0". 

^  New  Series  One-inch  Ordnance  ]\Iap  151  (Welshpool);  six-inch 
Mont.  16  S.E.  Old  Series  Geological  Map  60  N.E.  Lat.  52°  42'  44", 
long.  3°  V  23". 

®  '  Special  Reports,'  ajy.  cit.,  p.  63 
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PART    11.— NORTH    WALKS. 


CHAnKii    III. 


INTRODUCnoX. 

In  that  part  of  North  \\'jik>s  emhraciiig  the  counties  of 
Anglesey.  Carnarvonsliire,  Merioneth,  Denbighshire,  Fhiitsliire 
and  Montgoniervsliire,  lead  ami  zine  ores  oeeur  in  the  Lower 
Palaeozoic  rocks  ranging  from  Canihrian  to  Silurian.  In  Snow- 
donia  the  ores  are  found  in  rocks  of  Llandeilo  and  Bala  age ;  in 
Merioneth,  in  the  Cambrian  rocks  of  the  Harlech  Dome  ami  also  in 
the  encircling  fringe  of  overlying  (h'dovician  strata.  In  Denbigh- 
sliire  and  Flintsiiire  the  chief  lodes  occur  in  the  Wenlock-Ludlow 
Series  of  the  Denbighshire  Uplands  and  the  Llangollen  Syncline. 
whilst  in  Montgomeryshire  they  appear  chiefly  in  the  Llandeilo 
and  Bala  Beds  of  the  Berwyn  Dome.  In  Anglesey,  lead  and 
zinc  ores  occur  in  association  with  the  copper  ores  raised  at  the 
Parys  Mountain.  Mona  and  Rhosn^ynach  Mines'. 

The  lodes  occur  almost  invariably  in  fault-planes.  In  Snow - 
donia  and  in  ^lerioneth  they  are  not  clean-cut  fissures,  as  the 
country-rock  is  often  mineralized,  and  the  gangue  consists 
largely  of  quartz;  whereas  in  the  Llanrwst  district  the  lodes  are 
minerahzed  fault-breccias,  with  calcite  as  the  principal  gangue- 
mineral.  These  differences  appear  to  be  connected  with  the 
different  degrees  of  coarseness  of  the  volcanic  materials  inter- 
bedded  with  the  shales  and  slates  of  the  two  districts. 

In  Denbighshire  and  Fhntshire  the  lodes  occur  in  faidts  and 
fissures  containing  a  considerable  amount  of  breccia.  In  all 
cases  the  richest  parts  of  the  lodes  are  those  where  rocks  of 
gritty,  ashy,  or  igneous  type  form  one  or  both  walls.  In  the 
shales  or  slates  the  veins  jjinch  out.  This  is  in  marked  contrast 
with  the  lodes  in  Cornwall  and  Devon,  where  the  lead  and 
zinc  ores  occur  principally  in  the  slates,  and  become  scanty  in 
grits,  sandstones  and  igneous  rocks. 

In  the  majority  of  cases  the  faults  in  which  the  lodes  occur 
are  apparently  related  to  movements  initiated  in  early  post- 
Silurian  and  possibly  continued  throughout  Carboniferous  times. 
The  faults  are  obviously  connected  in  some  cases  with  the  strike 
and  dip  of  the  rocks.  In  the  districts  of  Llanrwst,  Carnarvon- 
shire, and  Llangvnog,  Montgomeryshire,  the  vein-.system  is  more 
complex  than  usual.  prol)ably  owing  to  torsional  movements 
that  have  affected  the  rocks  in  the  neighbourhood  of  some  of  the 
large  structural  faults.  It  is  an  interesting  fact,  however,  that 
the  great  structural  faults  of  North  Wales,  such  as  the  Bala  Fault 
and  its  associates,   the  Vale  of  Clwyd   Fault,   and   the  Conwy 


1  See    forthcoming    '  Special  Rpporf:      on    Copper    Ores    {Mem.    Geol. 
Surv.). 
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Valley  Fault,  are  not  mineralized,  probably  because  they  contain 
broad  belts  of  pugged  impervious  argiUaceous  material. 

The  date  of  mineralization  cannot  be  stated  with  certainty, 
but  considerations  of  structure  and  the  relation  of  the  faults  and 
lodes  to  those  affecting  the  Carboniferous  rocks  lead  us  to  infer 
that  it  was  post -Carboniferous  and  possibly  pre-Triassic.  In 
certain  cases  (pp.  54,  72)  it  is  evident  that  there  were  two  periods 
of  minerahzation,  possibly,  however,  separated  by  no  great 
interval  of  time. 

The  principal  ores  are  galena  and  blende.  In  the  majority  of 
the  lodes  both  these  minerals  occur,  either  in  association  or  in 
separate  strings ;  while  in  others  one  mineral  is  present  to  the 
exclusion  of  the  other.  Galena,  for  example,  is  the  only  metalli- 
ferous ore  at  Bwlch-creolen  (p.  44),  whereas  blende  occurs  alone 
in  one  of  the  AberUyn  lodes,  Llanrwst.  Cerussite  is  not  common, 
but  has  been  found  in  several  of  the  mines,  whUe  pyromorphite, 
mimetite,  and  hydrozincite  are  occasionally  met  with. 

As  to  the  associated  minerals,  iron  pyrites  is  fairly  common, 
and  forms  the  principal  constituent  at  Cae-coch  I\Iine,  Trefriw, 
and  at  a  small  mine  near  the  Klondyke  IMills,  below  Llyn- 
Crafnant  (p.  67).  Copper  pjrrites  (^dth  malachite)  also  occurs 
locally,  sometimes  in  remunerative  quantities  in  veins  that  have 
been  worked  for  lead  as  well  as  copper;  for  example,  in  the 
Llansannan  district  and  near  Dolgelle}^  and  Snowdon.  iMispickel 
also  is  common  in  the  Dolgelley  district,  though  it  has  not  been 
wrought  there.  At  Craig-rhiwarth,  Llangynog  (p.  44),  a  copper- 
lode  is  present  almost  alongside  the  lead-lode.  At  Nant-y-blaidd 
(p.  45)  copper  pyrites  has  been  found  as  isolated  crystals  in  a 
vein  of  pinkish  orthoclase,  and  gold  also  is  said  to  have  been 
discovered.  In  the  Dolgelley  district  gold  is  of  frequent 
occurrence  in  association  Anth  both  zinc  and  copper  ores. 
Bismuth  telluride  and  jayrrhotite  are  other  constituents  of  these 
lodes.  It  is  only  exceptionally  that  silver  occurs  in  payable 
quantities  in  association  ^vith  galena,  and  in  the  Llanrwst  district 
the  general  percentage  is  too  low  for  profitable  extraction.  In 
the  LlangjTiog  district  the  galena  raised  in  1866  averaged  about 
3|  ozs.  of  silver  per  ton.  Barytes  and  witherite  occur  fairly 
commonly  in  the  Llangynog  district  and  at  the  Pennant  ^Mine, 
St.  Asaph ;  but  they  have  not  been  found  in  the  Llanrwst, 
Llansannan,  Dolgelley  and  Snowdon  districts. 

As  regards  any  zonal  arrangement  of  the  ores  within  the 
veins,  there  is  no  conclusive  evidence,  owing  chiefly  to  the 
scattered  occurrence  of  the  veins  and  the  shallowness  and 
abandoned  state  of  many  of  the  mines.  In  the  Llanrwst  district, 
where  the  rocks  form  a  complex  syncline  pitching  north-north- 
east, a  definite  arrangement  appears  to  hold  good.  On  approach- 
ing the  syncUne  from  the  east  the  lodes  first  encountered  carry  a 
preponderance  of  zinc  })lende ;  those  beyond,  of  galena ;  and 
those  on  the  west,  of  pyrites.  This  order  may  also  occur  in  any 
one  vein,  with  increasing  depth. 


IXTRODrCTION.  .*{«) 

As  the  majority  of  the  nmws  in  the  Lluiirwst  district  are 
above  adit-level,  little  pumpiiiii  is  necessary.  With  tlie  exception 
of  the  chief  mine  (New  Llanijynog  or  Pengwern),  the  same  con- 
ditions are  found  at  Llan<;yn()g.  Pennant  Mine,  St.  Asaph,  and 
Llanfair  Mine.  Llanfair-'ralliaiarn,  were  worked  below  adit-level. 

Water,  operating  water-wheels  and  turbines,  is  still  used 
extensively  as  a  source  of  po\\er  in  the  Llanrwpt  district,  and 
large  sums  were  formerly  expended  on  similar  works  near 
Llangynog. 

Dressing-plants  are,  as  a  rule,  of  normal  type;  l)ut  at 
Aberllyn,  near  Llanrwst,  a  special  typo  of  oil-flotation  plant  has 
been  installed  (p.  62). 

In  the  mountainous  Llanrwst  district  moat  of  the  mines  arc 
difficult  of  access.  In  others,  transport  is  largely  dependent 
upon  roads,  although  Llangynog  is  served  by  a  branch  of  the 
Cambrian  Railway. 

In  Carnarvonshire  and  Merioneth  the  processes  and  plants 
employed  at  the  various  mines  for  the  separation  of  the  ores 
from  their  gangue-materials  and  from  each  other,  and  for  their 
further  concentration  and  dressing,  are  alike  in  most  cases,  and 
are  based  upon  sorting  into  graded  series  and  upon  gravitation. 
The  power  used  at  most  of  the  mines  is  derived  from  water, 
operating  turbines  or  Pelton  A\heels.  Streams  have  been 
impounded  and  lakes  increased  in  area  by  the  erection  of  embank- 
ments across  their  natural  outlets.  Llyn-y-parc  and  Llyn- 
Geirionj'dd,  near  Llanrwst,  are  natural  lakes  with  artificial 
extensions,  while  many  of  the  small  lakes,  such  as  Llyn-ty'n-y- 
mjTiydd  and  its  neighbours,  have  been  constructed  by  the 
impounding  of  streams.  Steam  and  also  suction-gas  are  employed 
in  the  production  of  power. 

The  ore,  which  consists  normally  of  a  mixture  of  galena  and 
blende,  is  first  broken,  then  passed  through  crushers,  picked  on 
a  conveyor-belt,  ground  between  rollers,  sized  in  trommels,  and 
separated  in  jigs,  the  slimes  being  treated  on  tables  and  vanners. 
It  is  sometimes  further  dressed  in  buddies  and  kieves.  The 
commonest  pattern  of  table  is  the  ^^'ilfiey•,  one  mine  uses  the 
Sturtevant,  and  at  another  an  oil-separation  plant  has  been 
installed. 

Underground  water  presents  few  difficulties,  as  most  of  the 
mines  lie  above  adit-level.  Transport  to  the  rail-head  is  attended 
with  difficulty  on  account  of  the  bad  state  of  the  roads  and  of 
their  steep  gradients. 

The  followinpr  account  of  the  mines  is  necessarily  incomplete. 
In  the  various  ^Mineral  Statistics  (from  IS4r)  onward)  numerous 
other  mines  are  mentioned,  together  with  their  outputs ;  but 
as  no  guide  to  their  situations  is  given,  except  the  namet  of  the 
counties,  it  is  now  impossible  to  locate  them.  Some  of  the 
names  under  which  the  mines  are  entered  have  probably  been 
replaced  by  others  still  in  use;  but  in  many  cases  the  mines  are 
disused  and  no  information  about  them  is  obtainable. 

H.I)  ,  B.S. 
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CHAPTER    IV. 

NORTH  WELSH  MINES. 
Montgomeryshire  :  Llangyxog  District. 

In  the  northern  corner  of  this  county,  several  mines  have 
produced  a  considerable  quantity  of  ore  in  past  times,  though 
no  longer  working.  The  veins  traverse  Llandeilo  beds  that 
contain  contemporaneous  lavas,  ashes,  and  intrusive  rocks. 

Llangynog  Mine. — Probably  the  most  important  of  the  veins 
was  that  worked  at  the  Llangynog  Mne,i  situated  on  the  hill-side 
about  a  third  of  a  mile  south  of  Llangynog,  15  miles  west  of 
Oswestry. 

According  to  Pennant,'^  lead-ore  was  discovered  here  in  1692, 
in  a  vein  \Aith  a  width  ranging  up  to  3|  yards,  2  yards  at  least 
being  soUd  ore.  It  was  worked  to  a  depth  of  100  yards  before 
operations  were  stopped  by  water.  The  mine  had  continued  in 
a  flourishing  state  for  nearly  40  years.  D.  C.  Davies,^  writing 
in  1881,  stated  that  it  had  then  been  in  work  for  about  150  years. 
It  was  being  worked  for  lead  and  calamine  about  1797  when 
visited  by  Arthur  Aikin,'*  the  raw  produce  being  sent  to  the 
foundries  near  Ruabon.  In  1809  it  was  apparently  dormant, 
but  was  described  by  Westgarth  Forster^  as  being,  while  it 
lasted,  perhaps  the  richest  vein  of  lead-ore  yet  discovered  in 
this  island.  It  was  worked  again  at  later  dates,  however,  60  men 
being  employed  in  1845-46.  From  1852  to  1860  inclusive  it 
appears  to  have  been  known  and  worked  as  the  Chirk  Castle 
IMine,  after  which  it  was  called  the  Llangynog  Ltd.,  East 
Llangynog,  and  New  Llangynog  or  Pengwern  Mne.  On  the 
six-inch  ordnance  map  it  is  named  South  Llangynog  Mnes. 

The  mine  was  last  worked  in  1877  or  thereabouts  by  the 
Dyke  Dennis  Co.,  Ruabon;  but  since  that  date  the  Vieille 
Montagne  Co.,  in  1892-4,  tested  the  tip-heaps  for  lead  and 
zinc  ores. 

The  chief  vein  trends  east  and  west,  along  a  faulted  junction 
between  an  intrusive  '  neck  '  of  rhyolite,  with  attendant  lava,  on 

1  New  Series  One-inch  Ordnance  Map,  136  (Bala);  six-inch,  Mont- 
'gomerysliire  4  S.E. ;    Old  Series  One-inch  Geological  Map,  74  S.W.     Lat. 

69.'  49"'  10",  long.  T  24'  15". 

2  '  Tours  in  WaJes,'  vol.  iii,  1810,  p.  172. 

^  '  Metalliferovis  Minerals  and  Mining,'  8vo,  Land.,  1881,  p.  203. 

*  '  Journal  of  a  Tour  through  North  Wales,  et(?.,'  8vo.,  Lotxd..,  1797,  p.  14. 

'"  '  A  Treatise  on  a  Section  of  the  Strata  commencing  near  Newcastle 
upon  Tyne  and  concluding  on  Tlie  West  Side  of  the  Mountain  of  Cross- 
Fell.  With  Remarkseon  :Mineral  Veins  in  general,  and  Engraved  Figures 
of  some  of  the  different  species  of  those  Productions,  Arc'  Newcastle, 
1809,  pp.  67-8. 


MONTGOMERYSHIRE.  41 

the  north,  aiul  Lkndeilo  shitos  and  sandy  .^halos  on  the  south. 
To  the  ea.st  tlie  rhyohte  is  thrown  ai^aiust  the  Llandeilo  beds  hy 
a  north-and-south  fault.  Between  the  (iG-  and  the  KiO-yard 
levels  in  the  centre  of  the  mine  the  vein  hades  northward  at 
approximately  25°  from  tlie  vertieal. 

Tlie  slate  or  '  bhie-stone  "  adjaeent  to  the  fault-phine  on  the 
south  side  of  the  lode  apparently  underhes  the  igneous  rock  on 
the  north  side  in  the  deep,  the  top  of  the  slate  on  that  side  (which 
is  near  the  surface  at  Rock  and  ( 'adys  Levels  at  the  east  end  of 
the  mine)  descending  westward  to  hdow  the  i:{0-yard  level 
beneath  the  Tanat  \'alley. 

T.  H.  Cope^  remarks  that  some  of  the  higher  levels  show  no 
igneous  rock  beyond  [south  of  |  the  faidt.  though  the  spoil-heaps 
of  others  nearer  the  valley  bottom  prove  the  ])it'i'eing  of  the 
fault-lode,  and  that  beyond  it  rhyolitic  lava  was  found  in  force. 
This,  he  states,  is  confirmed  by  the  oi)en-cast  and  day-level  on 
the  lode  at  Ty-newydd,  where  the  fault  hades  south,  the 
foot  wall  carrying  a  buried  extension  of  the  lava-sheet  dipping 
south-west  at  a  low  angle. 

West  of  the  Chirk  Castle  .Shaft  a  cross-course,  hading  eastward, 
crosses  the  vein  some  distance  west  of  the  centre  of  the  mine. 

The  ore  consisted  of  argentiferous  galena  and  blende,  and  there 
was  in  addition  a  little  copper  pyrites.  The  gangue  was  chiefly 
crushed  igneous  rock,  slate,  quartz  and  calcite,  a  heap  of  which 
materials  may  be  seen  near  the  old  engine-house  close  to  the 
Boundary  Shaft.  Barytes  and  witherite  also  occurred  sparingly. 
The  fault,  showing  slate  and  '  granite  '  crushed  together,  is 
visible  at  the  old  Pen-y-parc  Level,  about  80  yards  east  of  the  ruins 
of  T3''-newydd.  Another  level  on  the  lode,  close  by.  is  fHletl  in. 
A  second  vein,  south  of  and  parallel  to  the  main  vein,  was  reached 
by  a  cross-cut  driven  by  the  old  company.  This  south  lode 
was  4  or  5  inches  thick,  and  a  width  of  2]  inches  of  pure  galena 
was  seen  in  the  day-level,  on  the  mountain  side  above  the  old 
pit-head,  60  yards  south  of  the  Ty-newydd  barn. 

The  chief  shafts  on  the  main  lode  are  :  Chirk  Castle  (filled  in), 
Powis  or  Boundary,  and  the  New  Incline  Shaft.  The  two  former 
are  vertical.  The  Chirk  Castle  Shaft  lies  west  of  the  Boundary 
Shaft.  These  shafts  are  situated  about  450  yards  south-west  of 
Llangynog  Bridge  over  the  Tanat.  The  vein  was  worked  down 
to  the  top  of  the  slate  or  blue-stone.  A  day-level,  commencing 
at  the  turnpike  road  at  Hen-stent,  runs  through  west-south- 
westward  to  the  Boundary  Shaft.  Above  this  level,  at  the 
eastern  end  of  the  mine,  are  Cady's  and  Hock  Levels;  farther 
east,  and  higher  up,  is  the  Eastern  Level,  in  l)arren  ground.  To 
the  west  of  Cady's  Level  an  inclined  platie  follows  the  vein  down 
nearly  to  the  66-yard  level. 

1  T.  H.  Cope,  '  On  the  Igneous  and  Pyroclastio  Rocks  of  the  Berwyn 
Hills,'  Cope  Memorial  Volume,  edit,  hy  ('.  B.  Travis,  Prac.  Lirerp.  Geol. 
Soc.  1915,  I'.  50. 
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In  the  main  part  of  the  mine,  farther  west,  there  are  levels 
at  66,  70,  90,  110  and  130  yards.  The  60-yard  level  connects  the 
Chirk  Castle  -with  the  Boundary  Shaft  and  runs  some  distance 
farther  eastward.  The  70-yard  level  is  driven  from  the  Chirk 
Castle  Shaft ;  whilst  the  90-  and  110-yard  levels  run  from  beneath 
the  Boundary  and  Cliirk  Castle  Shafts  westward  beneath  the 
Tanat  Valley,  wliicli  at  this  end  of  the  mine  takes  a  south-west 
and  north-eastward  direction.  The  130-yard  level  is  approached 
by  a  sump  from  the  110-yard  level  and  by  the  new  inchne  plane 
of  the  new  company.  The  top  of  this  incline  lies  about  60  yards 
south-south-east  of  the  Chirk  Castle  Shaft,  and  touches  the  slate 
at  the  130-yard  level,  at  the  west  end  of  which  ore  was  stoped. 
Ore  was  got  in  1877  from  the  110-yard  level,  the  vein  varjdng 
from  4  feet  to  18  inches  wide,  and  yielding  ore  at  1|  to  2  tons 
per  fathom.  At  the  end  of  the  90-yard  level,  as  far  west  as  the 
Pengwern  Shaft,  the  vein  was  1  foot  thick,  in  poor  spar  and  stone. 
Pengwern  Shaft,  which  is  situated  on  the  north  bank  of  the 
Tanat,  fell  short  of  the  horizon  of  the  66-yard  level  in  the  mine. 
A  short  level  was  driven  on  tliis  side  of  the  river  to  cut  the 
supposed  continuation  of  a  stringer  that  leaves  the  main  vein  at 
the  Cliirk  Castle  Shaft,  but  failed  to  achieve  its  object.^  West 
of  these  two  shafts  (New  Inchne  and  Chirk  Castle)  there  are 
two  adits  at  stream -level. 

In  the  old  days  power  was  obtained  from  water-wheels  and 
steam.  A  sum  of  50,000L  to  60,000?.  was  spent  in  the  construction 
of  a  dam  at  Llyn-y-mynydd  (the  Mountain  Lake)  and  bringing 
water  thence  by  an  open  leat  to  work  the  water-wheel.  A  second 
pumping-engine  was  situated  in  the  wood  west  of  the  Chirk  Castle 
Shaft. 

The  output  at  one  time  was  large.  Before  Pennant's  day 
the  mine  yielded  4,000  tons  of  ore  annually.  The  ore  was  sold  at 
£7  a  ton  and  smelted  on  the  spot,  and  brought  in  a  clear  revenue 
of  20,000Z.  a  year.  From  1852  to  1880  the  mine  furnished  returns 
of  ore  continuously,  but  it  is  said  to  have  been  closed  in  1877. 
In  this  period  it  yielded  6,864  tons  of  galena,  the  greatest  annual 
productions  being  in  1858,  with  850  tons  of  galena;  in  1865, 
with  538  tons  of  ore,  yielding  992  ozs.  of  silver ;  and  in  1866,  with 
607  tons  of  ore,  yielding  2,127  ozs.  of  silver.  The  mine  was  closed 
owing  to  the  low  price  of  lead  and  trouble  with  workmen.  It  was 
at  that  time  necessary  to  cart  the  ore  to  Oswestry,  or  to  the 
Shropshire  Canal  at  Pool  Quay,  4  miles  north-east  of  Welshpool. 
Since  that  date  the  Tanat  Valley  Railway  has  been  constructed, 
with  its  terminus  at  Llangynog, 

Within  a  mile  to  the  north-west  and  north  of  Llangynog  lie 
the  old  mines  of  Ochr-graig,  Cwm-orog  and  Craig-rhiwarth.  At 
all  these  mines  the  lodes  have  been  most  productive  in  the  hard 
rocks  (either  intrusive  or  lavas) ;  when  the  lodes  pass  into  the 

1  The  above  details  are  taken  from  a  working  plan  in  the  possession 
of  Mr.  H.  Watson,  of  the  Bervvyn  Granite  Co.,  Llangynog. 
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slaty  rocks  they  betonu'  less    produclive,  aiul  in  the  shales  are 
usually  l)arren. 

Ochr-graig  Mine.  -Tliis  is  situated^  on  the  hill-slope  north  of 
Llangynog  .Station,  on  an  east-and-west  vein  and  fault  that  hades 
northward  and  throws  intrusive  rock  on  the  south  against 
Llandeilo  beds  on  the  north.  The  vein  was  reaehed  by  two 
adits,  the  one  25  yards  above  the  other,  driven  into  the  liiil-side, 
and  levels  were  opened  out  along  the  vein  for  one  or  two  hundred 
yards,  the  vein  being  worked  to  the  surface.  The  lower  lulit  is 
close  to  the  blacksmith's  forge  a  little  over  100  yards  north-west 
of  the  station,  the  other  is  farther  east.  Galena  and  blende,  with 
a  gangue  of  calc-spar  and  quartz,  are  to  be  seen  on  the  ti|)-heaps 
from  the  levels.  A  little  cop])er  pyrites  also  is  present.  The 
seams  of  ore  are  stated  to  have  been  more  regular  than  at 
Cwm-orog. 

Cwm-orog  Mine. — This  mine,  which  is  situaterl^  to  the  east  of 
the  Bala  road,  about  three  quarters  of  a  mile  north-west  of 
Llangynog,  yielded  barytes  and  witherite^  as  well  as  lead  and 
zinc.  The  vein  carrying  galena  and  l)lende  hades  northward  and 
runs  slightly  north  of  east,  chiefly  in  igneous  rhyolitie  rock,  but 
eastward  it  passes  into  Llandeilo  slates  and  lavas,  it  may  be 
the  vein  formerly  worked  at  the  C'raig-rhiwarth  Mine. 

.  Four  day-levels*  have  been  driven  southward  into  the  hill-side 
to  the  vein.  The  lowest,  or  No.  3,  reaches  the  barytes  lode, 
which  is  an  independent  vein  on  a  nearly  north-and-south  line. 
The  level  reaches  the  lead-vein  at  a  distance  of  82  feet  and  then 
turns  eastward  along  the  vein  for  about  47  feet  to  an  old  shaft 
now  full  of  water.  No.  2  Level,  lit)  feet  higher,  is  above  the 
outcrop  of  the  bar3'^tes-lode.  The  third,  or  old  No.  2,  is  situated 
farther  south.  The  highest,  or  No.  1  Level,  00  feet  above  No.  2, 
is  10  yards  long ;  good  galena  ^^  as  foiuid  where  it  cut  the  hxle, 
which  here  appears  to  pass  beyond  the  vertical  and  to  change  its 
hade,  slate  coming  in  on  the  hanging-wall.  Hereabouts  the  vein 
has  been  stoped  to  the  surface,  but  no  payable  ore  occurs  below 
the  level  at  this  point,  although  it  has  been  sought. 

Usually  both  walls  of  the  lode  are  vaguely  defined,  the 
hanging-wall  being  the  more  regular.  Galena  was  found  in  fairly 
prolific  bunches  up  to  18  inches  in  thickness,  and  the  blende 
occurred  separately,  mi.xed  up  with  broken  rock.  There  was  no 
difficulty  with  ^\'ater. 

The  ore,  like  that  of  some  of  the  other  mines  in  this  area,  was 
formerly  sent  by  road  to  Llanfyllin.  The  Vieille  Montague  Co. 
took  possession  about  1900  and  operated  for  three  years;  later 
the  mine  was  worked  by  Messrs.  Ne^vlnan  Ogle  Son  and  Grace, 


^  Maps  as  for  Llangj'iiog  !Miiio. 

=  Mont.  4  N.E.     Lat.  o2^  50'  5",  long.  3"  24'  25'. 

3  '  Special  Reports  on  the  Mineral  R<>soiirce.s  of  fJreat  Britain,'  vol.  ii, 
Barytes  and  Witherite  (Mem.  Geol.  Siirv.),  ed.  2,  1916,  pp.  73-4. 

*  Details  from  a  j)lan  in  the  possession  of  Mr.  H.  Watson,  Ber\vyn 
Granite  Co.,  Llangynog. 
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A\lio  dispatched  the  ore  by  the  Tanat  Valley  Railway.  An 
aerial  ropeway,  which  took  the  place  of  an  old  tramway  from 
No.  2  Level,  carried  the  ore  down  to  a  dressing-plant  on  the  main 
road.  The  plant  was  dismantled  about  1912.  The  mine  was  last 
worked  for  lead  in  1907-9,  when  13  tons  of  galena,  which  yielded 
53  ozs.  of  silver,  were  obtained.  Previously,  in  1900,  30  tons  of 
galena  averaging  80  per  cent,  lead,  and  25  tons  of  blende  averaging 
46  per  cent,  zinc,  were  obtained  by  the  Vieille  Montague  Co. 

Craig -rhiwarth  Mine. — This  mine,  which  is  situated^  farther 
east,  ceased  work  entirely  about  30  years  ago.  Galena,  blende 
and  copper  were  got,  the  copper-lode  being  near,  but  obhque  to. 
the  lead-lode,  and  running  some  degrees  south  of  east.  The 
copper-ore  occurred  in  brassy  strings  in  a  lode  about  2  yards 
mde. 

The  main  lode  averaged  about  3  yards  in  width,  in  which 
galena  and  blende  occurred  sometimes  separately,  sometimes 
mixed  together.  Bro^^Tlish-yellow  barytes-  and  witlierite  also 
occurred,  but  not  in  sufficient  amount  to  pa}-.  The  lode  was  only 
productive  in  the  beds  of  porj)hyritic  igneous  rock  that  alternate 
wdth  the  slates.  Between  1848  and  1862  the  mine  was  worked 
sporadically  and  yielded  641  tons  of  galena,  245  tons  having 
Ijeen  got  in  1859. 

About  half  a  mile  east  of  Craig-rhiwarth  the  hanging  valley 
named  Cwm-lan-afon,  which  falls  southward  into  the  Tanat 
Valley,  has  been  the  scene  of  further  mining  operations,  chiefly 
on  iwo  fault-lines  that  cross  the  mountains  eastward  to  the 
Rhaiadr  Valley,^  where  they  v/ere  worked  for  lead  at  Craig-\-m\vn 
and  Nant-y-blaidd  (p.  45).  In  Cwm-lan-afon  the  Vieille  ]\Iontagne 
Co.  made  numerous  trials  on  these  faults  with  little  success ;  the 
old  tips  from  the  adits  consist  chiefly  of  cleaved  shale,  rhyolitic 
lava  (or  ash),  and  quartz  spar.  At  a  spot  named  Co))bler's  Gate, 
200  3'ards  from  Cwm-lan-afon  Farm,  old  clusters  of  lead  slag 
mark  the  position  of  an  old  smelting-site ;  the  ore  may  have  been 
brought  from  either  the  Cwm-orog  or  the  Craig-y-m\\Ti  direction. 

Craig-ddu  Mine. — This  mine,  which  is  situated  on  the  south- 
eastern side  of  Craig-ddu  (nearly  1^  miles  south  of  Llangynog 
and  about  a  mile  north-east  of  Hirnant),  is  an  old  work,  opened 
on  a  vein  and  fault  trending  east-north-east  and  west-south-west 
and  throwing  Llandeilo  beds  on  the  south  against  ashes  and  shales 
on  the  north.  Lead-ore  and  barytes  were  raised  b}-  a  shaft  on 
the  vein.  Farther  west,  within  half-a-mile  to  the  north-west  of 
Hirnant,  there  is  an  old  mine  named  Clochnant,  on  the  line  of  the 
same  fault. 

Bwlch-creolen  Mine. — This  mine*  worked  a  lode  occupjdng  the 
fault  that  ranges  south-eastward  from  Cwm-lan-afon  past  Pen-y- 

1  Mont.  4  N.K. 

-  '  Special  Reports,'  op.  cit.,  p.  74. 
3  Mont.  5  N.W. 

*  New  Series  One-inch  Ordnance  ^lap  1.36  (Bala);  six-mch  Montgomery 
9N.W.     Old  Series  Geological  Map,  74  S.W. 
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bout  (ill  the  Taiiat  Valley)  to  Bwlcli-creoleii,  a  pas.s  on  tlie  west 
side  of  the  liill  named  Das-Eithin,  about  four  and  a  half  miles 
south-east  of  Llangynog.  At  this  point  the  lode  traverses 
Caradocian  (Bala)  sandstones  and  sliales.  It  carries  galena  and 
barytes,  the  galena  occurring  in  a  gossan  of  fault-breccia  and 
calc-spar. 

The  vein  was  workeil  over  a  tlistance  of  o5  yards  by  a  shallow 
adit,  opening  on  the  hill-side  on  the  course  of  the  lode.  Al)out 
halfway  along  the  workings  a  small  east-aiul-west  fault  throws 
down  northwartls.  The  vein  was  also  worked  from  a  deep  ailit 
opening  south  of  the  shallow  adit  close  to  the  office  near  the 
road  to  Pen-y-garnedd. 

About  '2\  chains  east  of  the  mouth  of  the  shallow  adit  a  short 
level  runs  northward  to  a  counter  lode,  trending  north-westward 
and  worked  for  22  yards. 

The  ore  was  run  eastward  from  the  office  by  a  tramway  for 
a  tlistance  of  little  over  300  yards,  and  transferred  to  an  incline 
that  crossed  the  Pen-y-garnedd  road  southward  to  dressing- 
floors  situated  in  the  valley  bottom. 

No  returns  of  lead-ore  have  been  made  from  this  mine  since 
1882,  when  14  tons  14  cwts.  were  obtained. 

yant-y-blaidd  Mine. — Tliis  is  situated*  in  the  Khaiadr  \'allcy, 
about  200  yards  west  of  Ty'n-y-llwyn.  The  fault  carrying  the 
lode  runs  south-south-westward  from  the  valley  and  then  swings 
south-westward  in  the  direction  of  Cwm-lan-afon.  It  hades 
westward,  throwing  Llandeilo  shales  and  slates  on  the  west 
against  the  calcareous  and  fossihferous  LlandeUo  ash,  which 
dips  south-eastward,  on  the  east.  Three  levels  have  been  driven 
along  the  lode ;  in  the  upper  the  phenomena  of  faulting  are 
evident,  and  there  is  much  quartz  veining.  Besides  galena, 
chalcopyrite  occurs,  in  a  gangue  of  pale  pinkish  orthocla.se. 
Sulphur  and  gypsum  were  present  also,  as  small  crystals.  It  is 
locally  reported  that  the  lode  jnlelded  gold,  amounting  to  about 
2  ozs.  per  ton. 

A  Uttle  over  100  yards  south  of  Ty'n-y-llwyu  a  broad  vein  of 
quartz  and  crushed  rock,  on  the  line  of  fault  that  throws  ash 
against  cleaved  shales,  contains  a  little  lead-ore  and  pyrites.  It  has 
been  prospected  by  several  trial-adits.  No  returns  of  ore  have 
been  made  from  Nant-y-blaidd. 

Craig -y-mwii  Mine. — The  vein  here,  said  to  have  been 
discovered  in  17G9,  was  worked  intermittently  for  more  than  a 
century  before  being  abandoned  about  11)11.  Aikin-  states 
that  it  was  filled  with  water  when  he  visited  the  region,  but  that 
a  level  of  considerable  length  was  to  be  driven  to  drain  it.  He 
quotes  Pennant  as  .stating  that  the  vein  was  3  J  yards  tliick  and  was 


1  New  Series  One-inch  Oidiianee  .Ma|)  13U(Bala);  six-inch  Montgomery 
5  N.W.     Old  Series  Geological  .Map,  74  S.W. 

-  '  Joiuna]  of  a  Tour  tluough  North  Wales,  etc.,'  8vo.,  Loud.,  1797, 
pp.  14,  15. 
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worked  to  a  depth  of  100  yards  before  it  became  choked  with  water. 
It  \ielded  annually  4,000  tons  of  ore.  The  Vieille  Montagne  Co. 
held  it  for  a  short  time  about  1900.  The  mine  is  situated^  near 
Tan-y-graig,  in  the  Rhaiadr  Valley,  in  a  belt  of  fractures,  one 
of  which  trends  south-westward  towards  Cwm-lan-afon,  whilst 
the  other  takes  a  more  westerly  course.  The  faults  throw  slates 
and  shales  against  interbedded  igneous  rocks  (rhyohtic  lavas). 
There  are  four  east-and-west  lodes,  one  west-north-west  and 
east-south-east  lode,  and  one  north-and-south.  Several  levels 
have  been  driven  into  the  liill-side  along  and  to  the  lodes,  in 
which  the  phenomena  of  crusliing  and  brecciation  common  to 
faults  are  apparent.  The  ore  occurred  in  bunches;  we  were 
informed  of  one  3  feet  6  inches  in  thickness  and  25  yards  in 
length.  In  one  level,  300  yards  in  length  and  inspected  in  1913, 
the  hanging-wall  on  the  west  is  strongly  sHckensided,  and  a 
considerable  amount  of  galena  and  blende  was  visible  in  the 
gangue,  which  consists  of  crushed  shale,  igneous  rock,  quartz, 
and  calcite,  with  some  pyrites.  The  cross-cut  to  No,  1  lode  has 
cerussite  and  galena,  with  barjrtes  on  the  footwall.  Witherite 
also  occurs  in  the  mine. 

In  the  old  days  the  ore  was  dressed  and  then  carted  to 
Porth-y-waen  for  transport  by  rail.  Nowadays  it  could  be  put 
on  rail  at  Llanrhaiadr-ym-Mochnant.  No  official  returns  of 
output  have  been  made. 


Denbighshire  :  Llanfair-Talhaiarn-Llansannan 
District. 

Several  mineral  veins  that  occur  in  the  Llanfair-Talhaiarn 
and  Llansannan  district,^  six  miles  south  of  Abergele  and  8  to  10 
west  of  Denbigh,  have  been  worked  for  lead  and  copper.  These 
veins  are  situated  in  the  broad  deeply-trenched  plateau  of 
Silurian  rocks  (Wenlock-Ludlow  Shales)  l3dng  between  the 
vale  of  the  Conwy  and  the  Vale  of  Clwyd,  a  remote  region  in 
which  the  only  means  of  communication  is  by  road. 

Nant-y-plw7n  Mine. — This  mine  is  situated^  on  a  north-and- 
south  vein  that  crosses  a  dingle  (Nant-y-plwm),  tributary  to  the 
river  Aled,  about  half  a  mile  west  of  Llansannan.  There  is  an  old 
adit  on  the  right  bank  of  the  nant,  a  few  yards  above  stream- 
level,  and  on  the  top  of  the  valley  wall,  on  the  north  or  left  side, 
are  several  small  shafts  above  a  narrow  rift  on  the  course  of 
the  vein.  In  the  waste  from  the  level  the  gangue  of  brecciated 
mudstone  and  shale,  cemented  by  calcite  and  what  may  be 
dolomite,  contains  galena,  and  also  green  copper  carbonate  and 
ferric  oxide,  apparently  derived  from  copper  pyrites. 

>  Mont.  5  X.A\'. 

2  New  Series  One-inch  Ordnance  Map,  107  (Denbigli);  Old  Series  Geo- 
logical Map  79  S.W. 

3  Six-inch  Denbighshire  12  N.E, 
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From  tlie  adit  the  ore  was  conveyed  to  the  road  near 
Lhmsannan  by  a  tramway,  laid  along  the  dingle.  The  mine  is 
said  to  have  been  closed  20  years  ago.  No  official  returns  of  ore 
were  made. 

Within  a  mile  and  a  half  to  the  north  and  north-east  of 
TJansannan  are  the  old  copper-mines  of  Bryn-nant-llech  and 
Dyffryn-Aled.i 

Near  Llanfair-Talhaiarn  there  are  three  mines:  two,  named 
Bron-heulog  and  Ty'n-y-ddol,  north  of  the  river  F.lwv,  the 
other,  named  Llanfair.  south  of  it. 

Bion-heuJoij  Mine. — ^This  mine,  lying  a  mile  north-east  of 
the  village  and  700  yards  east-north-east  of  Bron-heulog,^  was 
opened  on  a  vein  trending  south-west  and  north-east.  The  vein 
was  worked  for  lead  u})  to  about  80  years  ago.  No  plans  are 
available.  The  ^lineral  ^Statistics  give  the  output  of  Ty'n-y-ddoF 
(the  name  of  a  farm-house  about  a  mile  east  of  Bron-heulog)  for 
1880  as  3  tons  of  lead-ore.  This  is  apparently  the  last  date 
at  which  lead  was  raised  here. 

LlfDifair  Mine. — More  information  is  available  about  this 
mine,*  plans  of  which  were  deposited  at  the  Home  Office  in  1907. 

The  main  or  Morgan  Lode  trends  almost  north  and  south 
and  underlies  westward.  It  was  worked  from  three  shafts, 
their  names,  in  order  from  nortli  to  south,  being  Morgan's, 
North,  and  South  Shafts.  Morgan's  Shaft  lies  about  130  yards 
east  of  a  farm-house.  The  North  Shaft  is  50  yards  south-south- 
west of  Morgan's ;  the  South  Shaft  lies  35  yards  farther  south. 
The  mouth  of  the  adit-level  is  situated  on  the  hill-side,  32  yards 
west  of  Morgan's  Shaft,  in  which  it  is  40  feet  below  the  surface. 

Morgan's  Shaft,  near  which  there  is  a  footway,  is  vertical  to 
a  little  below  the  OO-fathom  level,  which  is  actually  at  370  feet 
below  the  surface.  It  passes  through  the  footwall  of  the  lode 
at  120  feet,  and  cross-cuts  are  set  off  to  the  lode  at  10  fms. 
<101-9  ft.),  20  fms.  (154-3  ft.),  30  fms.  (203-8  ft.),  40  fms. 
(200  ft.),  50  fms.  (310-0  ft.)  and  00  fms.  (370  ft.).  There  are 
lower  levels  at  70  fms.  (425-2  ft.),  85  fms.  and  100  fms. 

From  the  120-foot  point  in  Morgan's  Shaft  the  lode  was 
traversed  by  an  incline,  trending  slightly  north  of  west,  to  a 
depth  of  85  fathoms,  and  most  of  the  work  was  done  south  of 
this  incline.  The  inclination  of  the  lode,  as  it  was  followed  down 
was  found  to  vary  as  follows  :— 58-2°,  58-34°,  54-5°,  52-09° 
and  57- 15°. 

The  North  and  South  Shafts  go  down  to  the  10-fathom  level. 

The  two  higher  levels  in  the  mine,  viz.,  the  10-  and  20-fathom, 
are  short ;  but  lower  levels  are  longer,  that  at  50  fathoms  being 
105  yards,  that  at  85  fathoms  being  300  yards,  in  length;    the 

1  To  be  described  in  a  forthcoming  '  Special  Report '  on  Copper  Ores. 

2  Denb.  7  N.E. 

3  The  six-inch  map,  Denb.  7  N.E.,  shows  two  levels  within  200  yards 
north-west  of  the  house. 

*  Denb.  7  S.E.     Lat.  5.3^  13'  7",  long.  3°  35'  37". 
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latter,  however,  meanders  about  as  if  it  does  not  everywhere^ 
follow  the  lode — part  of  it,  in  fact,  being  on  the  Xew  Vein 
mentioned  below. 

Towards  the  southern  end  of  the  mine  the  lode  has  been 
worked  between  the  30-  and  60-fathom  levels,  the  lode  being 
nearly  vertical  from  30  to  40  fathoms,  below  which  it  is  inchned 
at  about  60°.  It  is  here  accompanied  by  a  flucan  or  claj^-course 
on  the  hanging- wall  at  the  50-  and  60-fathom  levels ;  similar 
flucans  were  met  in  cross-cuts  to  the  west  off  the  60-fathom  level. 
A  lode  with  similar  hade,  proved  at  the  50-fathom  level,  hes  a 
httle  distance  east  of  the  Morgan  Lode  in  this  part  of  the  mine. 

The  main  or  Morgan  Lode  is  accompanied  on  its  western  side 
bv  a  New  Vein,  trending  magnetic  north  and  south.  This  has 
been  worked  at  the  70-  and  85-fathom  levels,  and  was  explored 
about  the  years  1903-5  at  the  100-fathom  level,  when  blende  was 
got  in  a  sump  off  a  cross-cut  from  the  85-fathom  level.  Stoping 
was  done  below  the  70-fathom  level  in  the  last  years  of  the  Ufe 
of  the  mine.  A  little  copper-ore  was  found  at  one  point  in  the 
85-fathom  level.  An  explorator}^  cross-cut  was  made  westward 
for  50  yards  from  the  70-fathom  level,  apparently  without, 
success;  but  a  cross-cut  driven  eastward  for  195  yards  from  the 
60-fathom  level  encountered  near  its  termination  some  north- 
and -south  joints  ^^'ith  galena. 

The  concentrating-plant  was  situated  about  50  yards  north- 
west of  Morgan's  Shaft. 

Small  quantities  of  galena  were  obtained  here  from  1891  to^ 
1896  inclusive,  the  ore  averaging  76  to  80  per  cent,  of  lead. 
Returns  were  made  for  1902  and  1903  also,  amounting  to  22  tons; 
4  tons  of  blende  were  got  in  1896,  and  21  in  1902,  averaging 
48  per  cent,  of  zinc.  Mixed  zinc  and  copper  ore  was  raised  in 
1903,  amounting  to  31  tons  and  yielding  an  average  of  27  per 
cent,  of  zinc  and  2  tons  of  copper.  About  47  tons  of  copper-ore 
yielding  5  tons  10  cwts.  of  the  metal  were  raised  between  1895 
and  1897,  whilst  84  tons  yielding  8  tons  of  copper  were  got  in 
1902. 

To  the  south-east  of  the  South  Shaft  there  are  a  few  old  shafts, 
and  also  an  adit  that  opens  out  on  the  hill-side  80  yards  away. 
These  may  be  on  another  north-and-south  lode. 

Denbighshlre  :  Subsidiary  Occurrences. 

Llandecjla. — An  unsuccessful  search  for  lead-ore  in  workable 
(luantities  was  made  in  1910  in  crushed  and  quartz-veined  Bala 
(Ashgillian)  Shales,  on  a  fault-hne  about  130  yards  east  of  Hafod- 
Bilston^  (a. mile  south-east  of  Llandegla).  The  fault  lies  parallel 
to  and  100  yards  east  of  the  great  Bala  Fault,  which  passes  in  a 
south -south-westward  direction  beneath  Hafod-Bilston.     A  level^ 

^  Hafod-Puleston. 

2  New  Series  One-inch  Ordnance  r^Iap,  121  (Wrexham);  six-inch 
Denbighshire  27  N.E.  Old  Series  Geological  Map,  74  N.E.  Lat.  53°  'V  ii\ 
long.  3°  10'  sr. 
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runs  soiitliward  from  the  streain-I)fil  for  aliojit  24  yards,  and  has 
a  small  sump  sunk  at  its  end.  There  is  an  old  shaft  also,  sunk  on 
the  north  side  of  the  stream,  antl  a  second  level  runs  in  that 
direction.  Fartlier  soutii,  on  the  line  of  tlie  same  fault,  levels 
have  been  made  in  the  helt  of  crushed  rock  that  crosses  the 
westward-descending  gullies  on  the  hill-sido  east  of  Trefydd- 
hychan  and  CJraig  farms. 

LlaugoUen. — On  the  steep  northern  slo|)e  of  Craig-y-dduallt, 
aliout  \\  miles  south-east  f)f  Llangollen,  traces  of  galena  have 
been  found  in  two  barytes- veins,  one  of  which  trends  north - 
north-eastward,  the  other  northward.  Both  appear  to  have 
l)een  worked  by  open-cast.  The  first  vein  crops  out  about 
100  yards  south-east  of  Ty'n-y-celyn :  the  other  lies  about 
70  yards  farther  east.  A  cross-cut  da3'-level,'  40  yards  south 
of  the  farm-house,  has  recently  been  driven  to  the  western  vein 
for  the  purpose  of  working  both  for  barytes.- 

Flintshire  :  8t.  Asaph  District. 

In  this  county  the  only  mine  at  which  recent  operations  are 
likely  to  lead  to  an  output  of  lead-ore  from  the  Pre-Carboniferous 
rocks  is  the  Pennant  Mine,  near  St.  Asaph.  Of  late  years  it  has 
yielded  onl>;  barytes  and  witherite. 

Pennant  Mine,  St.  Asaph. 

.St.  Asaph  Zinc,  Lead,  and  Baryta  Co.,  Ltd.,  Pennant  Mines,  Rhuallt, 

St.  Asaph. 

.Situated  on  the  south  side  of  the  Holywell  road,  3  miles  east 
of  .St.  Asaph.  The  New  Engine  .Shaft  is  180  yards  south-east 
of  Pennant,  the  manager's  house. 

Maps. — New  .Series  One-inch  Ordnance,  107  (Denbigh);  (31d 
Series  Geological,  79  .S.W. ;  six-inch,  Flintshire  5  .S.W.  Lat. 
53^  16'  2|".     Long.  3°  22'  12". 

The  vein  worked  here  cuts  the  Wenlock  Shales,  which  dip 
more  or  less  southward.  It  trends  a  few  degrees  soutli  of  east, 
and  has  a  varying  underlie.  It  has  been  worked  over  a  distance 
of  about  500  yards,  but  has  been  traced  somewhat  farther ;  at 
the  time  of  our  visit  in  1910  the  mine  was  partially  Hooded. 

The  shafts  lie  on  the  back  (north)  of  the  vein.  The  deepest  is 
the  Old  Engine  .Shaft,  103  yards  deep,  off  which  there  are  levels 
in  the  vein  at  20,  40  (adit),  60,  and  80  yards  depth,  \Wth  a  short 
one  at  the  bottom.  The  shaft  lies  160  yards  east-south-east  of 
the  New  Engine  .Shaft,  which  is  an  old  shaft  re-fitted,  80  yards 
deep,  with  levels  at  40,  60  and  80  yards  depth.     A  steam-pump 

*  New  Series  One-inch  Ordnance  Map,  121  (Wrexham):  Old  Series 
•Geological,  74  N.E.  Six-incli,  Denbighshire  39  X.E.  Lat.  52'  57'  29*. 
long.  3'  8'  24". 

^  ■  Special  Reports  on  the  Mineral  Resources  of  CJreat  Hritain,'  vol.  ii, 
iBarj-tes  and  Wiiiierite,  {Mem.  Geol.  «S'i/rf.),  ed.  2,  1916,  p.  73. 
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lias  been  installed  at  the  New  Engine  Shaft  to  unwater  the  mine, 
but  some  stoping  has  been  done  recently  at  adit-level.  This 
adit  (the  40-yard  level)  runs  from  the  east  end  of  the  mine  to  a 
point  aliout  170  yards  west  of  the  New  Engine  Shaft,  and  then 
turns  nortlnvard  to  daylight  close  to  the  road-bend  south  of 
Pennant  House.  On  this  ITO-j^ard  section  there  are  two  old 
shafts.  The  Bryn-gwyn  Shaft,  80  yards  deep,  lies  about  100  yards 
east  of  the  Old  Engine  Shaft,  with  levels  at  similar  depths.  This 
shaft  has  run  in. 

On  a  plan,  dated  1889  (in  the  possession  of  the  manager),  the- 
lode  is  shown  as  underljdng  souths  ard  at  the  Old  Engine  Shaft 
between  the  depths  of  20  and  60  yards ;  but  at  the  New  Engine 
Shaft  it  is  shown  with  northward  underlie. 

On  th.e  north  side  of  the  lode  there  is  a  stringer  trending 
east-north-eastward.  On  the  south  side  there  is  a  South  Lode 
with  similar  trend ;  this  has  been  explored  by  a  level  at  60  yards 
depth. 

The  westward  continuation  of  the  main  lode  has  been  sought 
by  two  levels ;  the  first  being  situated  about  400  3'ards  north-east 
of  the  smithy  at  Rhuallt,  the  second  in  the  dingle  north  of  the 
road-bend  700  yards  west  of  Pennant.  Neither  attempt  was 
successful,  and  if  the  lode  continues  to  hade  northward,  as  at 
the  New  Engine  Shaft,  both  the  levels  were  wronglji  sited. 

The  vein  is  from  9  to  10  feet  wide  and  in  recent  years  has 
been  worked  chiefl}'  for  barytes  and  witherite.^  In  future  it  is 
hoped  to  raise  a  considerable  proportion  of  lead,  which  is 
expected  to  be  met  with  in  depth  beneath  the  barytes  '  cap.' 
From  notes  entered  on  the  plan  and  section,  dated  1889,  we 
gather  that  at  about  that  date  lead-ore  was  being  stoped  A\"est 
of  the  Old  Engine  Shaft  between  the  20-  and  60-yard  levels,  but 
that  the  ground  east  of  the  shaft  had  been  cleaned  out.  Below 
the  80-yard  level  the  ground  was  virgin. 

In  the  centre  of  the  vein  there  is  a  concentration  of  galena, 
and  fairly  good  bunches  occurred  with  barytes  at  adit-level. 
Galena  is  present  in  small  amounts  in  the  gangue  also,  v\hich 
consists  mainly  of  barytes,  with  zinc  blende  in  aggregates  of  all 
sizes.  Witherite  is  fairly  common  at  adit-level,  and  also  in 
pockets  at  lower  levels ;  some  is  said  to  come  from  the  lowest 
level.  It  usually  occurs  by  itself,  associated  mth  the  gangue, 
and  A^ill  be  treated  separately. 

"  The  refuse-heaps  from  the  old  lead-^^'orkings  are  extensive,. 
and  contain  much  zinc-blende,  barytes  and  witherite.  These 
dumps,  I  mile  in  length  and  about  100  feet  wide,  are  considered 
to  have  a  total  contents  exceeding  100,000  tons.  In  some  places 
they  are  being  worked  over  for  barium -minerals  and  for  what 
little  galena  can  be  got."^  The  relative  proportions  of  the 
minerals  in  the  dumps  have  not  yet  been  determined. 

^  '  Special  Reports  on  the  Mineral  Resources  of  Great  Britain,'  vol.  iii 
Bar>-tes  aiul  Withorito  {Metn.  Geol.  Skvv.),  rd.  2,  191  fi,  p.  fi7. 
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A  grinding-mill  and  dressinfi-plaut  haw  Ikvii  erected  in  the 
valley,  where  there  is  a  j>]entifiil  siij)|)ly  of  water.  New  oil-driveii 
machiner}'  had  been  installed  and  had  coninienccd  running  in 
8ept.  1919,  when  10  men  were  at  work.  The  separation  of  the 
blende  and  barytes  is  difficult.  The  first  jig  gives  galena  and 
barytes  together,  which  are  separated  by  hand-jigging;  the 
blend  is  carried  on  with  the  barytes. 

An  output  of  lead-ore  was  last  returnetl  from  the  mint-  in 
1890-1S91.  only  9  tons  being  got.  At  an  earlier  periotl,  1H74- 
1883  inclusive.  141  tons  were  obtained,  including  40  tons  in 
1877.  Still  earlier,  i.e.,  before  1870,  the  output  was  higher, 
137  tons  being  got  in  each  of  the  years  1864  and  1865. 

B.  s. 
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NORTH  WELSH  MmES— (continued). 
Merioneth. 

general  description. 

In  this  countj^  there  are  three  principal  districts  where  lead 
and  zinc  ores  are  being  worked  :  (1),  Bwlch-y-plwm,  near  Pen- 
rhyndeudj-aeth ;  (2),  the  Ffestiniog  Valley;  and  (3),  the  neigh- 
bourhood of  Dolgelley. 

In  the  Dolgelley  district  the  country-rock  consists  of  Cambrian 
and  Ordovician  slates.  At  the  other  localities  it  is  volcanic 
rock  and  slates  of  Ordovician  age. 

At  Bwlch-3^-plwm  there  are  many  lodes,  which  course  respec- 
tively in  a  general  direction  of  either  north  and  south  or  east 
and  west.  They  are  all  greatly  brecciated  and  cemented  with 
calcite  and  quartz,  the  ore  being  principally  galena,  which  occurs 
as  large  lumps.  There  is  also  some  pyrites;  but  blende  was 
observed  only  in  the  north-and-south  lodes. 

In  the  Ffestiniog  Valley  the  lodes  course  nearly  east  and 
west,  and  consist  of  quartz-cemented  breccia  containing  streaks 
and  veins  of  blende,  while  at  Gamallt,  in  the  same  district,  the 
quartz  cements  together  the  silicified  volcanic  agglomerates  and 
ashes.  The  ores  are  galena,  blende,  copper  and  iron  pyrites, 
and  the  blue  and  green  carbonates  of  copj)er.  Recent  assays  are 
said  to  show  small  values  of  gold.  There  have  been  repeated 
movements  along  the  lode,  and  also  re-mineralization,  the  ores 
of  copper  having  been  first  developed  and  those  of  lead  and 
zinc  last. 

In  the  Dolgelley  District  the  lodes  were  worked  primarily  for 
gold,  which  occurs  in  the  native  state,  both  alone  and  also  in 
blende.  The  blende  was  rejected,  and  thrown  onto  the  waste- 
heaps,  where  it  remains.  Some  lodes  contained  mixed  sulphides, 
including  galena,  blende,  chalcopyrite,  and  mispickel,  while  in 
addition  ])yromorphite,  orpiment,  and  mimetite  have  been 
recorded. 

DETAILS    OF    MINES. 
BWLCH-Y-PTAVM    MiNE,    PeNRHYNDEUDRAETH. 

Union  Zinc  Mining  Co.,  Ltd.,  19,  High  Street,  Portmadoc. 

Shafts  and  levels  about  a  quarter  of  a  mile  east  of  Llanfrothen 
Church,  and  3  miles  by  road  from  Penrhyndeudraeth  Station 
(Cam.  Rys.). 

Ma2)S. — New  Series  One-inch  Ordnance,  110  (Snowdon) ;  Old 
Series  Geological,  75  N.E. ;    six-inch,  Merioneth  11  N.W. 
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The  country-rock  consists  of  sediments  of  Orclovician  age. 

At  this  extensive  mine,  from  which  larj:;e  ((uantities  of  lead-ore 
have  been  obtained,  there  are  seven  loiU>s,  of  which  only  two  arc 
worked,  one  coursing  east  and  west,  the  other  north  and  .sojitli. 
The  east-and-west  hide,  or  Main  Loch',  uiulcrhcs  north  at  about 
4")',  and  varies  from  3  inches  to  (1  feet  in  width.  The  galena 
occurs  in  l)unches,  tiie  lode-stulY  l)eing  greatly  brecciated  an«l 
cemented,  partly  with  calcite  but  nuiinly  with  (piartz.  There 
is  some  pyrites,  but  no  l)Iendc  has  been  ol»servc(l.  The  hanging- 
wall  is  good;    the  footwall.  however,  consists  of  soft  rock. 

The  North-and-South  Lode  unck'rlics  east  at  80°  from  the 
horizontal,  and  ranges  from  (i  inches  to  G  feet  in  thickness.  The 
gangue  consists  of  '  hard  rock  '  (greenstone),  which  has  been 
shattered  by  movement  and  cemented  with  calcite  and  (juart/.. 
Galena  and  l)lendc.  with  sonu»  co|)pcr  pyrites,  are  the  principal 
ores.     There  is  much  ])ink  cpiartz  in  parts  of  tlie  lode. 

The  adit  has  been  driven  eastward  for  a  distance  of  000  j'ards  ; 
at  a  point  200  yards  from  its  mouth  there  is  a  shaft,  25  yards 
deep,  with  a  sum]);  50  yards  farther  east  is  another  shaft,  of 
12  yards  depth.     There  are  live  levels  above  the  ailit. 

The  recorded  output  of  lead-ore  for  various  years  between 
1S40  and  1875  amounted  to  355  tons,  from  which  285  tons  of 
lead  were  obtained  by  smelting.  In  1874,  2,150  ozs.  of  silver 
were  got  from  112  tons  of  lead.  In  Oct.  1919  there  were  about 
1,000  tons  of  mixed  ore  in  stock. 

MoELWYN  Mine,  Blaenau  Ffestiniog. 
Union  Zinc  Mining  Co..  Ltd.,  19,  High  Street,  Portmadoc. 

Levels  situated  in  Nant-ddu,  on  the  eastern  lower  slopes  of 
IMoelwyn-bach,  and  about  2  miles  south-west  of  Blaenau  Ffestiniog. 

Maps. — New  Series  One-inch  Ordnance,  119  (Snowdon) ;  OKI 
Series  Geological,  75  N.E. ;   six-inch,  Merioneth  3  S.E. 

The  country-rock  consists  of  Ordovician  sediments,  felspathic 
ashes  and  felstone. 

There  are  said  to  be  six  lodes,  l)ut  in  1919  w(uk  was  being 
done  on  only  three.  These  lodes  course  nearly  east  and  west, 
and  dip  north  at  5  in  7, 

Lode  No.  1,  which  lies  near  Llj-n-Stwlan,  nearly  a  mile  to 
the  north-west  of  the  works  in  Nant-(hlu,  ranges  in  width  up 
to  7  feet,  but  not  much  work  \\as  being  done  on  it  in  1919. 

Lode  No.  2,  which  averages  about  20  inches  in  thickness, 
consists  of  a  quartz-cemented  breccia  \Wth  streaks  and  veins  of 
brown  zinc  blende.  Much  of  the  lode  is  of  low  grade.  The  ore 
is  mined  by  stoping  along  the  footwall,  which  is  very  ill-defined 
and  contains  stringers  here  and  there  of  blende.  It  is  all 
removed  and  shot  down  the  winze.  The  hanging-wall  is  better 
defined  and  shows  shckensided  rock. 

Lode  No.  2  is  worked  along  four  levels,  driven  into  the 
southern  side  of  Nant-ddu,  the  first  at  an  altitude  of  842  feet 
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above  O.D.,  the  second  at  932  feet,  the  third  at  1,008  feet  and 
the  fourth  at  1,072  feet. 

The  main  level  lias  been  driven  westward  for  about  1,300 yards, 
but  not  along  a  lode.  It  runs  400  yards  north  of  Lode  No.  2, 
wliich  was  to  be  reached  by  a  cross-cut,  driven  at  a  level  of 
about  700  feet  O.D. ;  but  as  the  distance  between  the  two 
would  take  three  years  to  penetrate  by  hand-labour,  the  scheme 
has  not  been  carried  out. 

At  the  edge  of  the  second  jjlatform  on  I^ode  No.  2  the  ore  is 
hand-picked  and  heaped,  and  the  gangue  rejected.  Both  are 
thrown  down  a  slope  to  the  trams,  Avhich  convey  them  either  to 
the  mills  or  to  the  dump. 

The  dressing-plant  adjoins  the  mills,  which  are  situated  in 
front  of  the  main  level,  beside  the  Ffestiniog  Narrow  Gauge 
Railway. 

There  are  no  figures  availalile  as  to  the  richness  of  the  ore  or 
the  capacity  of  the  plant. 

In  Oct.  1919  there  were  some  i  JOO  tons  of  zinc  blende  in 
stock,  and  several  thousand  more  in  sight. 

Gamaixt  INIiNE,  Ffestiniog. 
Union  Zinc  Mining  Co.,  Ltd.,  19,  High  Street,  Portmadoc. 

Levels  in  the  Gamallt  Valley,  about  half  a  mile  west  of 
Llynau-Gamallt,  and  2|  miles  by  road  and  mountain  track 
east-north-east  of  Ffestiniog. 

Maps. — New  Series  One-inch  Ordnance,  119  (Snowdon) ; 
Old  Series  Geological,  75  N.E. ;  six-inch,  Merioneth  12  N.E. 
and  4  S.E. 

The  countiy-rock  consists  of  A^olcanic  agglomerates  and 
sediments  of  Ordovician  age. 

The  lode  courses  east-north-east  and  west-south-west,  underlies 
south-south-east  at  about  55°  from  the  vertical,  and  is  in  places 
as  much  as  6  feet  Avdde.  The  gangue  consists  for  the  most  pait  of 
quartz  cementing  brecciated  ashes  and  silicified  volcanic  agglo- 
merates. Galena,  zinc  blende,  copper  and  iron  pyrites,  with 
some  malachite  and  azurite,  constitute  the  mineral  assemblage 
of  the  lode.  Some  recent  assays  are  said  to  have  indicated  not 
more  than  -5  per  cent,  of  copper,  but  up  to  17  dwts.  of  gold  ])er 
ton.     The  ore  consists  jn-incipally,  however,  of  galena  and  blende. 

There  is  much  evidence  of  repeated  movement  and  fracturing 
along  the  lode,  and  of  successive  infillings  by  mineral  matter. 
Parts  of  the  ore  show  pyrites  and  chalcopyrite  in  a  quartz  gangue 
that  has  been  brecciated  and  afterwards  cemented  with  growths 
of  blende  and  pyrites.     Calcite  is  comparatively  rare. 

A  level  has  been  driven  along  the  lode  near  the  hanging-wall, 
but  the  footwall  is  not  exposed  in  it.  A  second  level  enters  the 
mountain  side  at  a  slightly  higher  })osition  and  a  few  hundred 
yards  nearer  Llynau-Gamallt.  A  third  level,  near  the  Llynau, 
has  not  been  used  for  many  years,   but  the  lead-ore  there  is 
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reputed  to  be  of  liiLrli  giade;  I  ho  lode  is  li  feet  witU-  and  averatres 
12  per  cent,  metallic  lead,  hut  transport  dilKculties  have  hitherto 
rendered  the  profitahle  workinir  of  this  lev(d  inij)ovsil)le. 


TVDDVN-GWLADVS    .MiNK,    TkAWSIYNYDD. 

(Mh.) 

Old  levels  and  shafts  in  the  steep  western  l)aiik  of  tlie  Afun 
Mawddach.  1]  miles  north  of  I\mt-ar-Ed('ii  and  al)out  iik  miles 
by  road  and  track  from  Dolgelley. 

Maps. — New  Series  One-inch  Ordnance,  135  (Harlech);  Old 
Series  Geological,  75  8.E. ;    six-inch,  Merioneth  27  S.E. 

The  country-rock  consists  i)rincipally  of  greenstone,  but  in 
part  of  sediments  of  Cambrian  and  Ordovician  ages. 

On  the  old  geological  map  two  nearly  parallel  lodes  are 
indicated,  coursing  a  little  north  of  west.  They  are  said  to 
dip  about  north  at  from  60°  to  80",  and  to  range  in  thickness  from 
3^  feet  to  6  feet. 

The  chief  ore  was  galena,  which  contained  low  values  of 
silver.  Formerly  there  was  a  large  output,  but  the  mine  has 
been  idle  for  many  years,  and  is  now  flooded.  The  gangue  is 
mainly  quartz,  and  contains  small  values  of  l)lende,  clialcojn'rite, 
mispickel  and  iron  pyrites,  and  also  traces  of  gold.  The  lode 
may  be  continuous  with  another  formerly  worked  on  the  eastern 
side  of  the  valley  at  the  C'wm-eisen  ^line. 

The  mine  was  worked  by  three  levels  and  a  shaft.  The  old 
workings  above  adit  extend  westward  from  the  valley  of  the 
Afon  Mawddach  through  the  mountain  to  the  valley  of  the  Eden. 
Much  work  has  been  done  below  adit  also,  and  the  reserves  at 
depth  are  held  to  be  small. 


Gwvx  Mine,  TR.\wsFVNYDn. 

(Standing.) 

United  Kingdom  ^Minerals  Co.,  Alderley  Edge,  Cheshire. 

Shafts  and  levels  situated  about  half  a  mile  north-east  of  the 
confluence  of  the  Afon  Gain  with  the  Afon  :Ma\\(ldach,  and  8  miles 
by  road  and  track  from  DolgcUey. 

Maps.— ^ew  Series  One-inch  Ordnance,  i:}5  (Harlech);  did 
Series  Geological,  75  S.E. ;   six-inch,  Merioneth  27  X.E. 

The  country-rock  consists  of  Cambrian  and  Ordovician 
sediments,  with  intrusive  sills  and  dykes  of  greenstone. 

The  principal  lode  is  accompanied  by  many  parallel  lodes. 
It  courses  20°  north  of  east,  underhes  north  at  30°  from  the 
vertical,  and  attains  a  width  of  36  feet.  The  lode  is  said  to  have 
been  worked  upon  for  a  quarter  of  a  mile  and  its  outcrop  traced 
for  nearlv  1^  miles.  At  both  ends  it  breaks  up  into  a  scries  of 
small  shoots,  which  branch  out  fan-wise.     It  is  shifted  by  several 
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faults  and  on  the  west  has  not  been  traced  westwards  of  a 
boundary -fault.  The  gangue  consists  mainly  of  quartz,  including 
eyes  and  occasionally  large  '  horses '  of  country-roclv.  The  lode- 
minerals  include  chalcojDyrite,  pyrites,  mispickel,  and  large 
patches  of  galena  and  zinc  blende.  Gold  in  important  quantities 
has  been  won  at  this  mine — in  fact  the  mine  was  for  many  years 
the  principal  producer  of  Welsh  gold.  The  metal  occurs  in  the 
form  of  fine  grains  disseminated  through  calcite  and  blende,  and 
also  as  larger  veinlets,  and  even  as  'nuggets.'  Orpiment, 
pyromorphite  and  mimetite  also  have  been  recorded  from  this 
locaUty.i 

According  to  the  manager,  there  was  a  downward  distribution 
of  the  ores.  In  the  highest  120  feet  gold  in  a  quartz  gangue  alone 
was  found;  galena  and  blende  then  came  in,  and  at  a  depth  of 
200  feet  the  gold  cither  disappeared  entirely  or  was  found 
sporadically.  Pyrites  and  mispickel  occurred  throughout  the  lode. 
The  blende  and  lead-ore  were  thrown  on  the  dumps. 

The  greater  part  of  the  gold  is  said  to  have  occurred  near  the 
surface,  in  a  natural  trough  filled  with  clay  and  partially  decom- 
posed rock  l}dng  above  the  Bridge  Lode.  Another  lode,  the 
Chidlow  Lode,  has  also  been  rather  extensively  worked,  with 
good  results.  This  lode  averages  20  feet  in  thickness  and  courses 
parallel  with  the  Main  Lode. 

The  Bridge  Lode  consists  of  a  number  of  small  lodes  coursing 
parallel  with  and  about  40  feet  north  of  the  Main  Lode.  The 
whole  series  known  as  the  Bridge  Lode  dips  in  one  and  the  same 
direction,  and  at  much  the  same  incUnation. 

The  Main  Lode  was  worked  open -cast  down  to  adit -level. 
The  adit,  which  has  been  driven  northward,  cuts  the  Main  Lode 
at  500  yards  distance.  A  shaft  was  sunk  for  a  depth  of  300  feet 
below  adit,  but  no  gold  was  found.     The  lode  has  good  walls. 

According  to  a  section  belonging  to  the  companj^  there  are 
three  levels  :  the  highest  at  82  feet,  the  middle  at  442  feet,  and 
the  adit  at  800  feet  below  the  surface.  The  length  of  the  adit 
is  given  a8  3,700  feet;  that  of  the  middle  level  as  2,230  feet;  and 
that  of  the  top  level  as  960  feet. 

Water-power  was  obtained  from  two  waterfalls,  known  as 
Pistjdl-y-Cain  and  Rhaiadr-Mawddach. 

During  the  period  1864-1907,  when  the  mine  was  worked  as 
a  gold-mine,  it  produced  36,116  ozs.  of  gold  from  96,569  tons 
of  stone. ^  There  are  said  to  be  good  reserves  of  lead  and  zinc 
ores  on  the  dumps  and  in  the  mines. 


Carnarvonshire  . 

Lead  and  zinc  ores  are  mined  in  both  western  and  eastern 
Carnarvonshire.     The  former  area  will    be  described  under  the 

1  Andrew,  A.   R.,   'The  Geologv  of  the  Dolgelley  Gold-belt,  North 
Wales.'     Oeol.  Mag.,  1910,  p.  261.      Fide  p.  267. 

2  Andrew,  op,  cit.,  p.  267. 
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title  of  the  Llaiillyfni  District,  the  eastern  as  tlie  Llunrwst  District. 
Some  mines  in  the  extreme  south-eastern  part  of  the  county 
are  referred  to  under  tlie  heading  of  the  Llanengan  District. 

LLA  N  LL  V  FN  I    i)  l.STRICT. 
CJkneral  Descrution. 

The  LJanllyfni  District  embraces  the  mines  near  Tal-x  >aiii 
in  the  Nantlle  Valley,  about  4  miles  east  of  LlanllWni.  the  niines 
being  situated  on  the  lower  slopes  of  the  mountains  on  both 
sides  of  the  main  rt)ad. 

The  country -rock  consists  c»f  slates  of  Ordovician  age. 

.Some  of  the  lodes  course  west  and  east,  others  north-west 
and  south-east,  the  former  unilerlying  south  and  the  latter 
generally  in  a  north-eastward  lUrection.  The  ores  c-onsist  of 
mixed  sulphides,  and  include  galena,  blende,  chalcopyrite,  and 
pjTites.  The  galena  is  somewhat  argentiferous,  the  content  of 
silver  ranging  from  2  to  8  ozs.  per  ton  of  galena.  The  principal 
gangue-mineral  is  quartz. 

Transport  down  the  mountain  slopes  to  the  mills  on  tlie  main 
road  is  difficult,  but  there  is  a  good  road  thence  to  the  railway- 
stations  at  Pen-y-groes  and  Nantlle  (L.  &  N.W.R.). 

Details  of  Mines. 

Mountain  Lode  Mine,  Llanllvfni, 

(Standing.) 

The  Mining  Corporation  of  (Jreat  Britain,  Ltd., 
119,  Finsbury  Pavement,  K.C  2. 

Levels  situated  on  the  lower  slopes  of  Mynydd  Tal-y-mignedd, 
3  miles  east-south-east  of  Tal-y-sarn.  The  nearest  railway- 
station,  Pen-y-groes,  lies  about  5  miles  by  road  west  of  the  mine, 
and  between  the  road  and  the  mine  there  is  a  mile  of  mountain 
track. 

Maps. — New  Series  One-inch  Ordnance,  Hi)  (Snowdon);  Old 
Series  Geological,  75  N.E. ;   .six-inch,  Carnarvonshire  21  S.E. 

The  country-rock  consists  of  Ordovician  slates.  There  are 
two  lodes,  Nos.  1  and  2,  each  0  feet  wide.  They  course  south- 
east and  north-west  and  underhe  south-west  at  about  60  from 
the  horizontal.  The  ore  consists  of  mixed  chalcoi)yrite,  galena, 
and  blende,  in  a  gangue  of  quartz.  There  is  also  a  little  '  peacock  ' 
copper. 

Three  adits  have  been  driven  into  the  mountain  side.  No.  I 
extends  for  a  distance  of  1U9  feet  in  a  south-east  direction  and 
for  another  32  feet  in  a  south-west  direction.  No.  2  level  has 
been  driven  177  feet  south-eastward  and  then  turns  south-west 
for  72  feet.     No.  3  is  a  cross-cut  133  feet  long. 

The  company  supply  the  following  results  of  assays  of  the 
mixed  ore,  made  by  their  advi-ser,  Dr.  (iarbe  :  zinc,  21-46  per 
cent. ;   lead,  12-70  per  cent. ;   silver,  4*4  ozs.  to  the  ton. 
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The  ore  shows  the  following  percentages  :  copper,  1 ;  lead, 
^•16;  zinc.  20-5  ;  and  silver,  2f  ozs.  per  ton.  Some  '  stuff' 
from  a  winze  gave  tlie  f olloM'ing  figures  :  copper,  1  •  48  per  cent. ; 
lead,  19-  52  ;  zinc,  19-  48 ;  and  silver,  8  ozs.  per  ton. 

Benaxlt  Mine,  LI,AND^^^lOG. 

{Standing.) 

The  Consolidated  Zinc  and  Lead  IMines,  Ltd.,  Benallt, 
North  Wales. 

Levels  situated  on  the  loAver  slopes  of  Craig-y-Bere,  about 
If  miles  east  of  Nantlle.  Pen-y-groes,  the  nearest  railway- 
station,  Hes  about  5  miles  by  road  west  of  the  mine,  and  there  is 
-a  quarter  of  a  mile  of  mountain  track  between  the  road  and  the 
mine. 

Maps. — New  Series  One-inch  Ordnance,  119  (Snowdon) ;  Old 
Series  Geological,  75  N.E. ;   six -inch,  Carnarvonshire  21  N.E. 

The  country-rock  consists  of  slate  of  Ordovician  age.  There 
are  two  lodes,  which  both  course  east  and  west,  and  underhe 
north  at  about  40°  from  the  horizontal.  They  carry  blende,  and 
some  galena  with  silver  up  to  40  ozs.  to  the  ton,  in  a  quartzose 
gangue. 

The  mine  was  worked  by  five  levels  driven  into  the  mountain 
side.  No.  5  is  the  lowest;  No.  4  is  135  feet  above  it.  No.  3  is 
211  feet  above  No.  4,  and  No.  2  is  70  feet  above  No.  3,  and  73|  feet 
below  No.  1, 

LLANENGAN   DISTRICT. 

Llanengan  ]\Iines. 
{Disused.) 

On  the  St.  Tudwals  peninsula,  which  forms  the  south-eastern 
oorner  of  Carnarvonshire,  lead  and  zinc  ores  were  formerly  raised 
at  a  series  of  seven  mines  ranged  along  a  fault-vein  that  crosses 
the  peninsula^  from  near  Llanengan  Church  east-south-eastward 
to  Porth-bach,  a  distance  of  two  miles. 

On  the  original  One-inch  Ordnance  Map,  dated  1840,  three 
shafts,  marked  '  Lead  Mine,'  are  indicated  at  what  appears 
to  be  the  West  Assheton  and  Assheton  IVIines,  and  a  fourth  is 
shown  at  or  near  the  Penrhjai  Mine.  On  the  Geological  Map, 
issued  in  1851,  the  eastern  part  of  the  fault  is  shown  as  a  mineral 
vein,  and  marked  with  the  symbol  for  lead. 

According  to  Mr.  T.  C.  Nicholas,-  writing  in  1915,  the  lode 
was  then  nowhere  visible,  and  the  mines  liad  all  been  abandoned 
for  over  twenty  years.  The  lode  traverses  grits,  sandstones 
and  mudstones  of  Ordovician  (Arenig)  age. 

1  Maps:  New  Series  One-inch  Ordnance,  134  (Pwllheli);  Old  Series 
Geological,  75  S.W. ;    six-inch,  Carnarvonshire  45  S.W. 

2  '  The  Geology  of  the  St.  Tudwal's  Peninsula  (Carnarvonshire).' — 
Qwirt.  Journ.  Geol.  Soc,  vol.  Ixxi,  1915,  p.  83;  vide  p.  129. 
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In  order  from  west  to  east  tlu-  mines  were  named:  Porth- 
Neigwl  (Port-Nigel),  Pant-gwyn,  Tan-y-bwk-h,  Bwlch-y-tocyn, 
West  Assheton,  Assheton,  ami  Pemliyn.  Thi^  dumps,  whieh 
have  recently  been  examined  by  Mr.  H.  G.  Dines,  show  plentiful 
specimens  of  galena  and  copper  pyrites,  with  blende  and  baryte**. 

\  plan  of  the  Port-Nigel  and  Assheton  Mines  wtus  depositeii 
at  the  Home  Office  in  1S83.  The  Miiu>nil  statistics  give  th.- 
outputs  shown  in  the  Table  below  :— 

Outputs  uf  the  LUniciujuii  Miiiejt. 


Mine. 


Port -Nigel 

Pant-gwyn 

Tan-y-bwlch   - 

West  Assheton 

Assheton 

Penrhyn 

Pant-g%vyn,  Tan-y- 
bwlch,  and  Bwlch- 
y-tocyn. 


Years. 


Lead  i     Lead 
Ore.    obtttinetl. 


Silver 
obtuiin><l. 


1874-83 
1882-87 
1873-8G 
1876-81 
1870-89 

1871 
1888-92 


Zinc 
On-. 


1 

Tons.  ' 

Tons.    ' 

Ozs. 

Toils. 

879 

(U4 

3.315 

— 

1  2.:}:i3 

1.494 

8,689 

— 

8,722 

5,2  i:i 

29,939 

447 

1,895 

1,467 

5.S18 

864 

:M20 

2.:n5 

9.929 

1,020 

25 

19 

135 

— ■ 

2.991 

2.:W8 

10.770 

255 

Zinc 
i)btain**d. 


Toiw. 


65^ 

HO 
134 

100 
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Cenekal  Desckiption. 
John  Williams,  in  his  bock  on  this  district.^  recorded  that 
^.  liad  mi^es  abouncl  in  this  place  and  have  been  dug  for  ages^ 
,as  there  have  been  many  rcliciucs  found  whuh  proved  that  the 
Romns  explored  the  bowels  of  this  Xant :  Sn-  John  Wynne  also 
me  tti^^s  to  ^^^  his  letter  to  Sir  Hugh  Mychlleton,  September  1st 
mentions  the  ^^^^^         experience   none  at  all  in  such 

ma'tters-    yet  I  ever  had  a  desire  to  further  my  country  in  such 
:Sr;sWtbefortl.n.p^^^ 

gSaH":^  oth.  minerals  near  my  house,  yf  it  please  you 

'°  "^ilmi^'observed  that   the   Alpine  eress   (7'^./^.;.  alpe.lre) 

dwK  near  the  waterfall  in  the  Pare  \  alley,  on  wast« 

grows  ^^''""^l^^l^^^  "f;,  ',^,a^     ,,ear  the  lea<l-mmes.     His  obser- 

'''Tn  r  .In  e  be  n  rerffi  d  ancl  found  to  apply  in  other  parts  of 

t:^,  x;::rtain  YT^rT^:.''z  t  r  a^u: 

-^Ti;;:;;;;,77^ensis,  being  .n  outline  or  the  Natural  Content,  of 
the  Parish  of  Llanrvvst.'  Llayirwst,  1830,  p.  ^^. 
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M'hile  in  Montana,  Eriogonum  ovalifolium  denotos  the  presence  of 
silver- ore. 

The  Llanrwst  District,  whicli  forms  the  jDrincipal  lead  and 
zinc  region  of  the  mountainous  tract  of  North  Wales,  extends 
northward  from  the  valley  of  the  Llugwy  near  Bettws-y-coed  for 
a  distance  of  four  miles  to  Trefriw  (Fig.  12,  p.  60).  It  is  bounded 
on  the  east  and  Avest  respectively  by  the  Conwy  Valley  and  the 
ridge  of  serrated  hills  about  3|  miles  to  the  west.  One  small 
mine  has  been  worked  on  the  eastern  side  of  the  Conwy  valley, 
at  Cilcenus,  in  Denbighshire,  but  this  mine  presents  all  the 
characteristics  of  the  mines  of  this  region.  The  principal 
producing  mine  is  Trecastell,  near  Llangelynin,  8  miles  north  of 
Llanrwst,  but  both  geologically  and  mineralogically  this  also 
belongs  to  this  region.  All  the  lodes  lie  in  rocks  of  supposed 
Bala  age.  These  consist  of  both  sediments  and  volcanic  ashes  and 
lavas,  and  the  lodes  normally  occupy  fissures  and  crush-zones 
at  the  junction  of  the  sedimentary  with  the  igneous  rocks.  The 
district,  which  forms  part  of  a  compound  synchne,  with  the 
principal  axis  strildng  north-east  and  south-west,  is  much  dissected 
by  faults.  These  faults  are  not  clean-cut  fissures,  but  crush- 
zones  or  shatter-belts,  in  which  the  rock  is  often  comjDletely 
comminuted.  But  it  is  only  the  slates  and  mudstones  that 
become  brecciated ;  the  ashes  resist  the  shearing  movements,  and 
merely  split  up  into  platy  masses. 

There  are  two  series  of  lodes.  One  set  runs  north  and  south, 
i.e.,  nearly  parallel  with  the  strike;  the  other  runs  east  and 
west,  in  the  direction  of  dip.  Both  sets  appear  to  have  been 
formed  almost  contemporaneously.  Those  coursing  north  and 
south  are,  however,  a  Httle  later  than  the  others,  and  displace 
them  a  few  feet.  The  dip  of  the  north-and-south  series  is  as 
often  to  the  west  as  to  the  east ;  that  of  the  east-and  west  lodes 
is  in  some  cases  north,  in  other  cases  south. 

None  of  the  lodes  ranging  north  and  south  has  clean-cut  walls  : 
all  merge  insensibly  into  the  country-rock  on  one  or  both  sides.. 
They  vary  in  thickness  up  to  80  feet,  though  this  mineralized 
belt  cannot  correctly  be  designated  a  lode.  The  east-and -west 
lodes,  on  the  contrary,  seldom  attain  a  greater  width  than  6  feet, 
and  have  better-defined  walls.  In  all  cases  the  Avorkable  material 
consists  of  a  shatter-belt  thoroughly  cemented  with  gangue  and 
other  minerals.  Most  of  the  ore  lies  in  the  slaty  breccia,  and 
is  cemented  wdth  quartz  and  calcite.  Evidences  of  more  than 
one  period  of  movement  are  clearly  seen  in  many  of  the  lodes. 
After  the  crush-zone  had  been  formed  it  was  cemented  with 
mineral  matter;  movements  were  then  resumed,  resulting  in 
further  brecciation,  which  was  followed  by  a  second  period  of 
mineralization.  The  cementing  minerals  are  not  similar  in  all 
the  lodes.  At  the  Hafna  Mine,  the  first-formed  breccia  was 
cemented  with  quartz  and  zinc  blende ;  this  cement  was  then 
itself  brecciated  and  further  cemented  with  calcite.  At  the 
Cae-coch  Mine  (Fig.  12,  No.  18),  the  breccia  was  cemented  with 
pyrites,  re-broken,   and  re-cemented  with  pyrites,   calcite,   and 
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quartz.  At  Cyifty  Mine,  tlu-  Tx  tVly  Lode,  consisting  of  a  slate- 
breccia,  is  cemented  with  galena,  suhsecjiiently  re-hreeciated  and 
then  re-cemented  with  galena.  At  f\'n-yr-alh  .Mine,  largo  cuhe.^ 
of  galena  have  been  cracked,  and  re-cemented  with  fine-grained 
galena. 

Galena  and  blende  ai-e  the  piiiuipai  ores,     'i'hry  are  frequently 
as.sociated.  and  even  intergrow  ii,  esj)ecially  in  tiie  east-and-west 
lodes.     The  north-aiul  south   h)des  eontain   blende,  often  e.velu- 
sively ;     but    where   the   two   minerals   occur,   as   at  Trccivstell, 
galena  covers  the  walls  and  enclo.ses  a  central  core  of  blende. 
Blemle  would  therefore  appear  to  be  of  somewhat  later  date  of 
formation    than   galena,    but    t!ie    dilTerence    was    j>robal»ly    not 
great.    There  are  signs  of  a  geographical  zonal  arrangement  of  the 
ores,  which  may  be  due  to  the  synclinal  structure  of  tiie  Meld. 
On  approaching  the  .syndine  from  the  east,  zinc  blende  is  first 
met  with,  galena  being  subordinate,  as  at  the  (.'ilcenus,  Aberllyn 
and  Pare  Mines;    nearer  the  centre  of  the  syndine,  galena  forms 
the  predominant  constituent   of  the  lodes,   while  in  the    higher 
beds  pyrites  becomes  the  principal  ore,  as  at    Ty-hwnt-y-gors 
(Llanrhj'chwyn)  and  Cae-coch,  Trefriw. 

The  gangues  vary  according  to  the  jietrograpliical  character  of 
the  country-rock.  In  the  volcanic  rock,  (puvrtz  fornix  the 
principal  constituent,  whereas  in  the  slate-country  calcite  is 
predominant.  In  the  Trecastell  Mine  there  is  a  remarkable 
instance  of  the  effect  of  the  country-rock  upon  the  constitution 
of  the  lode.  A  bed  of  black  chert  is  cut  across  by  the  lode 
between  the  Go-  and  the  So-fat hom  levels ;  where  the  lode  cuts 
the  chert  both  blende  and  galena  entirely  disappear,  leaving 
only  the  gangue-minerals.  The  lode  on  both  sides  of  the  chert  is 
about  equallv  rich  in  lead  and  zinc  ores.  No  similar  case  has 
been  observed  in  this  district;  but  the  deterioration  or  even 
sterility  of  lead-lodes  in  arenaceous  .sediments  is  a  well-a.scer- 
tained  fact  in  Cornwall.* 

The  principal  gangue-niineral  of  most  of  the  lodes  is  calcite, 
which  assumes  a  variety  of  forms,  many  being  beautiful  on 
account  both  of  their  shape  and  their  colour.  Schiefer-spar 
(a  form  of  calcite)  has  been  found  in  some  abundatice  at  the 
Pare  and  Hafna  Mines,  l)Ut  not  elsewhere:  while  nuuiy  fine 
specimens  of  the  "  leaf  spar  '  or  "  rose  spar  '  of  the  li)cal  miner 
can  be  obtained  on  the  dumi)s.  Quartz  usually  a.ssumes  the 
saccharoidal  hal)it,  but  at  the  Llanrwst  and  Bryn-eisteddfod 
Mines  it  consists  of  a  ma.ss  of  l)ip\ramidal  crystals.  Several 
of  these  crystals  measured  half  an  inch  along  the  principal  a.xis 
and  resembled  •  Buxton  diamonds,'  while  on  many  of  them  a  short 
length  of  the  prism  has  been  preserved.  This  ma.s.s  is  intergrown 
mth  minute  cubes  and  octahedra  of  galena,  and,  rarely,  with 
crystals  of  blende.  In  parts  of  the  lode  this  cpiartzose  matenal 
has  been  brecciated  and  re-cemented  with  calcite  and  galena. 

1  See  '  Special  Reports  on  the  .Mineml  Keaourcen  of  Great  Britain.' 
vol.  xxi.  LeacJ,  Silver-lea.l  and  Zinc  Ores  of  Cornwall,  Devon  and 
Somei-set  {Mem.  Oeol.  Surv.).  1921,  !>.  I- 

ii 
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Cerussite  is  not  common,  but  beautiful  incrustations  are  found 
on  the  roofs  and  walls  of  some  of  the  levels  at  the  CyfEty  ]\Iine. 
They  are  tender  and  difficult  to  obtain  in  perfect  condition,  but 
many  of  the  crystals  measure  an  inch  in  length.  In  the  old 
zinc-mines  hydrozincite  (ZnCOg.  2Zn(OH)2,  a  mixed  carbonate 
and  liydi"ate)  forms  a  characteristic  white  covering  on  the  walls, 
and  hangs  from  the  roof  and  grows  up  from  the  floor  in  stalactitic 
and  stalagmitic  masses.  It  is  often  stained  by  the  varied  tints  of 
bydrated  oxides  of  iron.  Cockscomb  pyrites  is  rare,  but  occurs 
at  Cyfft}^  and  also  at  the  Hafna  Mne. 

In  view  of  the  abundance  of  barytes  in  many  lead-districts  it 
is  remarkable  that  none  has  been  found  in  the  Carnarvonshire 
mines.  An  analysis  of  several  hundred  tons  of  ore  at  Trefriw 
showed  an  average  of  only  0-11  per  cent,  of  barium  sulphate. 

Over  the  whole  district  the  ratio  of  ore  to  gangue  averages 
from  8  to  15  per  cent,  of  galena  and  8  to  10  per  cent,  of  blende. 
The  proportion  of  galena  to  blende  varies  in  different  lodes.  At 
the  Pare  JMine  the  ratio  is  as  2  to  1,  while  at  Trecastell  Mine  there 
is  60  per  cent,  of  blende  to  40  per  cent,  of  galena.  The  percentage 
of  the  metals  in  the  minerals  does  not  vary  greatly ;  that  of  lead 
in  the  galena  ranges  from  78  to  84,  that  of  zinc  in  the  blende 
ranges  from  36  to  53  per  cent.  The  lead-ores  are  not  richly 
argentiferous.  At  several  mines  the  average  has  been  found  to 
be  2  ozs.  of  silver  per  ton  of  galena ;  at  Trecastell,  however,  the 
galena  has  contained  up  to  18  ozs.  of  silver  per  ton;  and  at 
Pare  Mine,  10  ozs.  per  ton. 

Details  of  Mines. 
Aberllyn  Mine,  Bettws-y-coed. 
The  AberUyn  Mines,  Ltd.,  Bettvvs-y-coed. 
Shafts  and  levels  situated  7  furlongs  north  of   Bettws-y-coed 
Church  and  Station  (L.  &  N.W.R.).     Fig.  12,  No.  1. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor) ;  Old 
Series  Geological,  78  S.E. ;   six-inch,  Carnarvonshire  19  S.W. 

The  o6untry-rock  consists  of  black  slates  and  felspathic  ash 
of  Ordovician  age. 

Two  lodes  are  worked,  known  as  the  Hard  Lode  and  the  Shale 
Lode.  These  unite  at  the  mouth  of  the  levels  at  a  point  about 
100  yards  north  of  the  mills. 

The  Hard  Lode  lies  to  the  west,  courses  true  magnetic  north 
and  south  (1919),  and  underlies  to  the  east  at  18°  from  the  vertical. 
Though  there  is  no  true  hanging- wall,  there  is  a  good  footwall. 
In  the  workable  parts  the  lode  averages  20  feet  in  width.  It  has 
a  hard  quartzose  gangue,  cementing  brecciated  black  slate  and 
some  ash,  and  contains  thin  veins  of  blende  as  well  as  vughs 
hned  with  crystals  of  blende.  The  ore  is  of  lower  grade  than  that 
of  the  Shale  Lode.  In  some  parts  of  its  course  this  type  of  lode 
suffered  a  second  period  of  brecciation,  after  which  it  was  re- 
cemented   with  iron  pyrites.     This   secondary   mineralization  is 
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well  seen  in  Level  No.  4,  in  the  western  section  of  the  mine,  where 
large  masse.s  of  pyrites  occur,  and  on  decomposition  give  rise  to 
ochreous  mud.  Northwards,  at  the  northern  end  of  Llyn  y-parc, 
the  lode  has  been  i)roved  by  a  cross-cut  to  be  continuous 
with  the  Gor.s  Lode  of  the  Pare  Mine  (p.  05). 

The  Shale  Lode  also  courses  magnetic  north  and  south,  under- 
lies east  at  IH°  from  the  vertical,  and  averages  lM)  feet  in  width; 
but  the  workal)lc  ore  assumes  the  form  of  l)uii(hcs.  Kxaminaticjn 
of  the  underground  workings  shows  tiiat  llicse  l)unches  are  all 
shear-lenticles  or  augen  of  blende  in  .slickensided  black  carbona- 
ceou.s  shale:  there  is  jiardly  any  quartz  present.  The  working- 
faces  afford  evidence  that  the  ore  was  formerly  a  vein  or 
continuous  band  that  lias  subse([uently  b(>cn  brokeii  up  into 
lenticular  bunches.  This  lode  is  continuous  with  the  Shale 
Lode  of  the  Pare  ISIino  (p.  65). 

The  country-rock  lying  between  the  Hard  Lode  and  the 
Shale  Lode  consists  tinoughout  of  a  brccciatcd  ma.ss  cemented 
mth  quartz,  and  carries  small  values  of  zinc  blende.  In  jjlaces 
an  intermediate  lode,  or  rather  an  enriched  zone  in  the  country- 
rock,  has  been  worked.  Jt  appears,  therefore,  that  the  two  lodes 
constitute  a  wide  band  of  minerahzed  fault-rock.  From  field- 
evidence  this  fault  appears  to  be  an  '  overthrust,'  along  which 
the  Bala  slates  have  been  thrust  from  the  east  over  the  felspathic 
ash,  the  movement  being  accompanied  by  shattering  of  the  rock 
over  a  wide  belt.  After  this  movement,  mineralization  took 
place,  followed  })y  a  recurrence  of  movement  and  a  .second  period 
of  mineralization. 

In  the  western  section  of  the  mine,  where  the  Hard  Lode  is 
worked,  there  are  six  levels.  No.  4  Level  has  been  driven 
northward  at  a  de})th  of  75  feet  beneath  the  waters  of  Llyn-\'-parc. 
On  the  Shale  Lode  also  there  are  six  levels. 

Power  is  obtained  by  conveying  water  from  Llyii-y-parc 
through  12-inch  pipes  to  operate  two  200  H.P.  Pelton  turbines. 
After  being  used  in  the  mills  the  water  is  carried  through  a  mile 
of  leat  so  as  C(mipletely  to  precipitate  the  sediment  before  the 
water  is  allowed  to  pass  into  the  river  (Jornvy. 

Oil-flotation  processes  are  employed  to  separate  the  ore  from 
the  gangue.  Formerly,  when  water-separation  only  was  used, 
the  concentrate  was  never  more  than  60  per  cent.  Too  fine 
grinding  led  to  greater  loss  on  account  of  the  fine  ore  floating, 
whereas  too  coarse  grinding  gave  too  low  a  proportion  of  zinc 
in  the  concentrate  and  an  excess  of  gangue-stuff. 

The  ore  has  never  given  a  higher  proportion  of  zinc  in  the 
assays  than  43  per  cent.,  and  the  lode-stuff  a  higher  percentage 
than  8  of  zinc. 

The  old  workings  of  this  mine  are  remarkable  for  the  coatings 
of  hydrozincite  on  the  walls.  The  Great  or  (Cathedral  Stope  is 
entirely  covered  with  this  substance,  and  long  stalactites  hang 
from  the  roof.  These  are  soft,  and  consist  of  colloidal  hydro- 
zincite;   on  exposure  to  air  they  rapidly  harden,  and  form  a 
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cement  wherever  they  fall  on  the  debris  of  the  floor.  In  workings 
abandoned  only  twenty  years  ago  this  substance  forms  a  layer 
nearly  a  quarter  of  an  inch  thick. 

From  1899  to  1904  there  was  an  output  of  25  tons  of  lead-ore, 
which  contained  from  78  to  80  per  cent,  of  lead.  At  various 
periods  between  1869  and  1904  some  2,548  tons  of  zinc-ore  were 
raised.     It  contained  from  29  to  44  per  cent,  of  zinc. 

Pen-yb-axlt  Mine,  Bettws-y-coed. 

{Standing.) 

The  Aberllyn  Mines,  Ltd.,  Bettws-y-coed. 

Levels  situated  7  furlongs  north  of  Bettws-y-coed  Church 
and  Station  (L.  &  N.W.R.).     Fig.  12,  No.  1. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor) ;  Old 
Series  Geological,  78  S.E. ;    six-inch,  Carnarvonshire  19  S.W. 

The  country-rock  consists  of  black  shales  and  felspathic  ash 
of  Bala  age. 

The  lode,  which  is  known  as  the  Pen-yr-allt  Lode,  courses  east 
and  west,  underlies  north  at  about  1  in  3,  and  averages  4  feet 
in  width.  The  gangue  consists  of  comminuted  country-rock 
cemented  with  quartz ;  the  ores  are  galena  and  zinc  blende  in 
equal  parts. 

The  lode  has  been  extensively  worked  along  five  levels  up  the 
mountain  side,  the  lowest  level  being  near  the  railway-track. 

Hafna  Mine,  Llankwst. 

(Siandhif/.) 

Shafts  and  levels  situated  on  the  west  side  of  the  Nant-Gwydyr 
valley  and  about  l^  miles  by  road  south-west  from  Llanrwst. 
Fig.  12,  No.  2. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor);  Old 
.Series  Geological,  78  S.E. ;  six-inch,  Carnarvonshire  19  N.W., 
18  N.E. 

Shales  and  felspathic  ash  of  Bala  age,  with  an  intrusive  sill 
-of  greenstone,  compose  the  country-rock. 

There  are  two  lodes,  one  coursing  west-north-west,  the  other 
north  and  south.  The  west-north-west  lode,  which  is  the  main 
lode,  is  nearly  vertical,  with  a  slight  underlie  to  north-north-east. 
Where  it  outcrops  on  the  top  of  a  neighbouring  pass  it  was 
worked  open-cast. 

The  lode  consists  of  a  gangue  of  brecciated  country-rock 
cemented  with  quartz.  In  places  the  lode  has  been  re-brecciated, 
and  re-cemented  with  calcite,  the  dominant  characteristic  of  the 
vein-stuff.  The  brecciated  constituents  include  blende  of  an 
earlier  period  of  minerahzation,  as  well  as  slate  and  quartz.  The 
principal  ore,  however,  is  galena ;  locally  pyrites  also  forms  an 
important  constituent. 
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J^ome  beautiful  examples  of  srhiefer-Hpar  have  been  found, 
and  specimens  may  still  be  got  from  the  dumps.  Cockscomb 
pyrites  is  also  abundant,  and  has  not  been  found  elsewhere  in 
the  district  except  at  the  Cyffty  Mine.  Some  of  the  leadc.re 
contained  /  ozs.  of  silver  p(>r  ton  ;    the  average  was  only  4  ,)zs. 

The  mine  was  worked  by  Hve  levels,  driven  into  the  precipitous 
sides  of  the  Nant  valley ;  there  are  also  shafts  for  winding  and 
ventilation.  The  output  of  the  mine  is  shown  by  the  following 
Table,  taken  from  the  olticial  "  Mineral  Statistics.' 


Output  oj  the  tiaJHd  Mine. 


Lead 

Year. 

Lead  Ort'. 

Percent. 
1     (if  Leti'l 

obtained 
fcJnieltin>{. 

Zinc  Ore. 

Percent. 
ol  Zinc 

in  Ore. 

in  Ore. 

Tons. 

Tons. 

Tims. 

1 

18(3(1      - 

4 

— 

2 



1864       - 

11 

. 

8 

_^ 



1865       - 

7 



5 





1866       - 

12 



9 

___ 



1867       - 

t; 



4 





1868       - 

•> 

— 

1 



_^ 

1869       - 

•> 



1 





1872       - 

1 



1 



_ 

1873       - 

3 

— 

2 

2 



1874       - 

A 

— 







1875       - 

2 

— 

2 





1S81I       - 

11 

— 

10 



__ 

1881       - 

36 









1882      - 

2 

— 



^_ 



189U      - 

1 

83 







1891       - 

17 

82 







1892       - 

nil 

— 





__ 

189:{       - 

20 

— 



60 

35 

1894       - 

nil 

— 



— 



1895       - 

5 

80 

4 

32 

33 

1898      - 

27 

81 

— 

229 

42 

1899       - 

100          ' 

80 

— 

583 

45 

1900       -          -   i 

67 

80 

— 

414 

42 

19(17       -          -   1 

19 

8U 

— 

126 

43 

19(JS       - 

83 

82i 

— 

442 

42 

1909       - 

112 

82 

— 

208 

41 

191(J       - 

— 

— 

— 

— 

— 

1911 

50 

82 

— 

70 

44 

1912       - 

122 

82 

— 

— 

— 

1913       - 

74 

80 

1 

56 

389 

40 

Parc  Mine,  Llanbvvst. 
The  Llanmst  Consolidated  Mine.s,  Ltd.,  Park  Mine,  Llaimvst. 

Shafts  and  levels  in  Nant-Gwydyr,  about  a  mile  south-west 
of  Llanrwst.     Fig.  12,  No.  3. 
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Maps. — New  Series  One-inch  Ordnance,  106  (Bangor) ;  Old 
Series  Geological,  78  S.E. ;    six-inch,  Carnarvonshire  19  N.W. 

The  country-rock  consists  of  sediments  and  felspathic  ashes 
of  Bala  age. 

The  Shale  Lode,  the  most  easterly  lode  of  the  district,  courses 
north  and  south,  underlies  east  at  20°  from  the  vertical,  and 
ranges  from  40  to  80  feet  in  mdth.  It  is  not  a  clean-cut  fissure, 
but  a  belt  of  brecciated  rock,  cemented  and  mineralized ;  and 
there  are  indications  of  two  periods  of  both  movement  and 
mineralization.  The  gangue  is  chiefly  comminuted  black  shale, 
with  occasional  patches  of  calcite  and  of  quartz,  and  with 
*  bunches  '  of  zinc  blende  here  and  there.  These  '  bunches  '  are 
in  reahty  '  shear-lenticles,'  and  represent  the  torn-out  fragments 
of  a  once  continuous  lode.  This  mineraUzed  belt,  the  Shale 
Lode,  has  been  followed  from  near  Ty-mawT  (Ty'r-mawn),  west 
of  Llanrwst,  for  a  distance  of  nearly  three  miles  southward, 
through  the  Park  Mine  to  the  northern  end  of  Llyn-y-parc.  It 
reappears  at  the  southern  end  of  that  lake,  where  it  is  worked 
at  the  Aberllyn  Mne,  and  still  retains  the  character  of  a  string 
of  shear-lenticles  of  zinc  blende  in  brecciated  country-rock. 

Coursing  parallel  with  this  lode  is  the  Gors  Lode.  It  underlies 
east  at  20°,  and  varies  in  width  from  12  to  30  feet.  The  gangue 
consists  of  saccharoidal  quartz  enclosing  galena  and  blende, 
both  separately  and  also  as  intergrowths.  This  lode  also  has 
been  traced  in  a  southerly  direction  to  the  Aberllyn  ]\Iine,  where, 
however,  it  contains  blende  almost  to  the  exclusion  of  galena. 
At  Pare  it  is  worked  at  the  Gors  Shaft.  A  '  pipe  '  of  galena  was 
worked,  which  yielded  16,000  tons  of  concentrate. 

The  Fuches-las  Lode  also  courses  north  and  south,  but 
underUes  west.  In  the  upper  workings  it  averages  only  2  feet 
in  width,  whereas  in  depth  it  widens  to  as  much  as  5  feet.  Both 
galena  and  blende  have  been  found  in  it,  the  latter,  however,  in 
only  subordinate  quantities. 

There  is  also  a  number  of  lodes  that  course  from  west  to 
east.  One  of  these  is  called  at  Pare  the  Principal  Lode.  It 
underhes  to  the  north  at  1  in  3  and  in  width  varies  from  2  feet 
near  the  surface  to  as  much  as  12  feet  at  depth.  Its  gangue 
consists  of  quartz  and  slate  fragments,  in  which  galena  and 
blende  occur  in  the  ratio  of  1  ton  of  galena  to  half  a  ton  of  blende. 
The  country-rock  is  hard  indurated  slate. 

A  ton  of  ore  yields  8|  per  cent,  of  galena  and  4:\  per  cent,  of 
blende.  The  reserves  in  sight  are  estimated  at  57,000  tons  of 
ore  of  10  per  cent,  quality.  The  ore  assays  2  ozs.  of  silver  to 
the  ton.  At  a  distance  of  200  yards  inward  from  the  adit-mouth 
tliis  lode  has  been  shifted  northward  for  a  distance  of  several 
feet  by  the  Fuches-las  Lode. 

The  Principal  Lode  is  being  worked  at  the  new  adit  near 
the  intersection  of  the  Fuches-las  Lode  at  a  distance  of  600  feet 
from  the  entrance.  The  ore  there  consists  of  galena  with  some 
blende   in   a   matrix   of   calcite   and   saccharoidal    quartz,   with 
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occasional  stringers  of  pyrites  and  more  rarely  of  copper  pyrites. 
The  crystals  of  calcite  vary  in  size  from  mere  grains  up  to  forms 
measuring  an  inch  across.  Star-cakite  and  .sehiefer-spar  occur 
rarely.  Some  of  tlie  lode  consi.sts  of  lirecciated  l)laek  mudstone 
cemented  Math  quartz  and  often  with  blende  and  caltitc 

The  adit-level  is  at  present  (1U19)  about  1,850  feet  long; 
there  are  six  other  levels  on  the  different  lotles,  and  a  shaft, 
80  fathoms  in  depth,  on  the  Gors  Lode,  from  wliieh  three  levels 
have  been  tlriven  ahtng  the  lode. 

The  footwalls  of  these  lodes  are  said  to  be  well  defined, 
A^•hereas  the  hanging- walls  are  vague  and  consist  of  mineralized 
laj'ers  of  sheared  country-rock.  \n  part  of  its  course  the 
Shale  Lode  is  an  overt  hrust. 

The  output  of  the  mine  as  given  in  the  official  '  Mineral 
Statistics  '  is  shown  in  the  Table  below : — 

Output  of  the  Fare  Mine. 


Year. 

Lead  Ore. 

Percent, 
of  Lead 

Lead 
obtained 

by 
Smelting. 

Zinc  Ore. 

Percent 
of  Zinc 

in  Ore. 

in  Ore. 

Tons. 

Tons. 

Tons. 

1860   - 

49 

— 

36 

— 

— 

1864   - 

20 

— 

15 

— 

— 

1865   - 

16 

— 

12 

— 

— 

1866   - 

5 

— 

4 

— 

— 

1872   - 

60 

— 

46 

— 

— 

187.3   - 

45 

— 

35 

— 

— 

1874   - 

12 

— 

8 

— 

— 

1875   - 

i 

— 

— 

— 

— 

1894   - 

4 

82 

3 

26 

47 

1895   - 

37 

78 

28 

215 

46 

1896   - 

40 

80 

30 

250 

40 

1899   - 

19 

80 

— 

168 

45 

1900   - 

66 

81 

— 

174 

44 

1908   - 

90 

81 

— 

— 

— 

1909   - 

61 

81 



— 

— 

1910   - 

128 

81 

— 

— 

1911   - 

182 

81 

— 

— 

— 

1912   - 

33 

75 

— 

— 

— 

1913   - 

273 

80 

207 

152 

32 

In  addition  tlio  Fuches-las  Level  produced  3.')  tons  of  lead-ore 

between  1860  and  1S73.     Some  of  the  k-ad  contained  G  to  7  ozs. 

of  silver  per  ton. 

Klondvkk  Mine,  Li.anuwst. 

The  Crafnant  and  Devon  Mining  .Syndicate,  Ltd., 
175,  Piccadilly.  \V.  1. 

Levels  and  openworks  ])etween  Llyn-Cicirionydd  and  Pen-yr- 
allt,  about  2  miles  west  of  Llanr%vst.     Fig.  12,  No.  4. 

Maps. New  Series  One-inch  Ordnance,   106  (Bangor);    Old 

Series  Geological,  78  S.E. ;   six-inch,  Carnarvonshire  18  N.E. 
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The  country-rock  consists  of  felsjaathic  ash  and  slate  of  Bala 
age,  with  some  intrusive  sills  of  greenstone.  The  beds  dip  in  a 
general  easterly  dii-ection. 

There  are  many  small  lodes  in  the  sett,  all  carrying  galena 
with  a  httle  blende  and  much  iron  i)yrites.  They  are  all  of  the 
nature  of  crush-belts,  with  the  brecciated  country-rock  strongly 
cemented  with  quartz ;  but  not  much  calcite  has  been  observed. 
In  this  respect  they  differ  from  most  of  the  other  lodes  of  the 
Llanrwst  district.  Some  course  about  north  and  south,  others 
nearly  east  and  west. 

Tlie  principal  lode  lies  in  the  valley  below  the  '  stejD  '  up  to 
Llyn-Geirionydd.  It  courses  east  and  west,  underhes  northward 
at  20°  from  the  horizontal,  and  ranges  from  9  inches  to  1  foot 
in  width.  Its  hanging-wall  is  good,  but  there  is  no  real  footwall, 
as  the  country-rock  merges  into  the  lode  and  consists  of  greatly 
comminuted  black  shales. 

Ash  ('  grey  rock  ')  forms  part  of  the  western  M-all  of  the 
principal  north-and-south  lodes. 

Another  lode  courses  north  and  south  and  appears  in  the 
main  level  near  the  mills.  It  dips  east  at  about  45°  and  carries 
galena. 

Many  other  small  lodes  and  cross-courses  have  been  exploited 
in  the  gorge  and  also  in  the  tributary  valleys  on  its  eastern  side ; 
all  carry  some  galena  and  blende  and  rather  large  quantities  of 
iron  pj^rites. 

Hitherto,  galena  samples  are  said  to  have  shown  on  dry  assay 
82  per  cent,  of  lead  and  about  32  ozs.  of  silver  to  the  ton. 
The  blende  contains  about  42  per  cent,  of  zinc.  The  extraction 
varies  from  27  to  32  per  cent,  of  ore  from  the  gangue-material. 
The  mine  is  worked  by  a  main  level,  which  enters  the  hill  opposite 
the  mills  and  after  running  a  few  yards  eastward  turns  southward. 
It  is  proposed  to  drive  this  level  to  meet  the  principal  lode  and 
to  make  it  the  main  haulage-way. 

At  present  the  ore  in  carried  by  aerial  ropeway  from  the 
mine  to  the  mjils,  is  then  dro])ped  through  hoppers  into  a  jaw- 
crusher,  over  coarse  and  fine  grizzlys  to  other  crushers,  and 
thence  to  trommels,  jigs  and  Sturtevant  tables.  The  fines  are 
treated  on  vanners.  Power  is  obtained  from  an  82  H.P.  turbine, 
driven  by  water  conveyed  from  Llyn-Geirionydd.  The  quantity 
oi  ore  put  through  the  mill  averages  about  4  tons  per  8  hours,  or 
25  tons  per  week. 

The  company  may  take  up  five  other  ])ropositions,  namely 
Oaerhegla  (Fig.  12,  No.  20),  Ffrith-Sian,  Ty-hwnt-y-gors,  Tan-yr- 
eglwys  and  Pen-yr-allt. 

New  Pandora  Mine,  Llanrwst. 
The  Western  Development  Co.,  Ltd.,  23,  Queen  Victoria  Street,  E.G.  4 

Shafts  situated  half  a  mile  east  of  Tal-y-llyn,  2|  miles  south- 
west of  Llanrwst.  Fig.  12,  No.  5.  This  mine  has  been  called 
the  Willoughby-Foxdale  Mine  and  Welsh  Foxdale. 
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Maps —^ow  Series  One-incli  Ordnance.  Uni;  Old  Series 
Geological,  78  S.E. ;    six-incli,  Carnarvonshire   IS  N.K. 

TJie  country-roek  is  principally  slate  of  liala  a«e,  the  dip  of 
the  beds  being  northward.  Felsj)athic  ashes,  liowever,  occur 
over  the  southern  ])art  of  the  sett,  and  are  traversed  by  a  .series 
of  small  lodes  or  cross-courses. 

There  are  three  principal  lodes,  callcti  respectively  the  New 
or  East-and-West  Lode,  the  Goddard,  Main,  or  North-and-Soutli 
Lode,  and  the  Champion  Lodes. 

The  Goddard  Lotlc  courses  nearly  north  and  south,  underlie.s 
east  at  70  '  from  the  vertical,  and  varies  in  width  from  4  feet  to 
30  feet,  with  an  average  of  o  feet.  It  has  good  walls.  The  ore 
is  mainly  blende:  but  some  rich  bunches  of  galena  associated 
with  iron  pyrites  luive  been  found  in  ground  below  the  2:i-falhom 
level.     The  gangue  is  mainly  calcite. 

The  New  or  East  and-Wcst  Lode  courses  north-north-east 
and  south-south-west,  underhes  Avest -north-west  at  (50',  and 
varies  in  width  from  8  feet  to  14  feet,  with  an  average  stoping 
Avidtli  of  10  feet.  It  carries  galena  as  the  principal  ore.  but 
locally  there  are  renmnerative  cpiantities  of  blende.  At  the 
end  of  the  .'i3-fathom  level  some  iron  |)vrites  has  been  found. 
The  gangue  is  chiefly  calcite,  with  some  brecciated  country-rock. 

The  Champion  series  of  lodes  courses  north-north-east  and 
south-south-west  and  underlies  nearly  west,  but  the  lodes  are 
practically  vertical.  The  thickness  is  variable,  and  seldom 
exceeds  8  feet.  There  are  many  '  horses  '  in  the  lodes,  aiul  the 
best  values  are  got  from  near  the  walls. 

In  the  23-fathom  level  south,  at  a  junction  of  the  Goddard 
Lode  with  four  lodes  of  the  Champion  series,  the  Goddard  i^ode 
is  considerably  enriched  and  enlarged;  but  generally  these 
cross-courses  are  poor  in  lead  and  l)lende.  and  rather  pyritic.  A 
lode  lying  to  the  south  of  this  series  has  recently  been  prospected 
on  its  outcrop.  It  consists  to  a  large  extent  of  pyrites  and  calcit« 
with  some  blende,  and  courses  nearly  due  east  and  west.  Its 
country-rock  consists  of  felspathic  ash  of  Bala  age. 

The  ore  from  all  these  lodes  exhibits  the  mode  of  formation 
characteristic  of  this  lead  and  zinc  area.  It  con.sists  of  a  breccia 
of  slate  or  ash  fragment;-,  cemented  with  calcite  and  galena  with 
blende,  and  no  difference  has  l)een  observed  between  the  mineral 
contents  of  the  north-and-south  lodes  and  tho.se  of  lodes  coursing 
in  other  directions. 

The  proportion  of  lead  in  the  galena  averages  about  SO  per 
cent;  that  of  zinc  in  the  blende  a])out  44  per  cent.  Some  silver 
also  is  obtained  on  smelting  the  lead. 

There  are  five  levels  on  the  New  Lode,  all  worked  from  the 
main  '^haft.  These  are  at  ^bout  10  fathoms  intervals  and  are 
known  respectively  as  the  13-,  23-,  33-,  45-.  and  oo-fathom 
levels.  The  drainage-level,  or  adit,  which  has  been  driven  from 
the  mountain  side  above  Llyn-Gcirionydd  for  a  distance  of 
1.450  feet,  intersects    the   main   shaft   at   the   33-fathom   level. 


70 


NORTH   WALES    LEAD    AND    ZINC 


This  level  has  been  driven  for  a  distance  of  1,186  feet  west  of 
the  shaft. 

On  the  Goddard  Lode  there  are  three  levels,  at  13,  23,  and 
33  fathoms  respectively  below  adit-level,  but  there  has  not 
been  much  stoping  done  below  the  23-fathom  level.  Good 
values  of  galena,  however,  are  said  to  occur  below  that  level. 

The  power  used  is  producer-gas.  The  plant  consists  of  a 
crusher  \^dth  rolls,  trommels,  jigs  and  WiLfley  tables,  and  a 
compressor.  The  mills  formerly  employed  were  those  situated 
in  the  valley  below  Llyn-Geirionydd,  but  these  are  now  being 
used  by  the  KJondyke  Mine. 

Hitherto  the  mine  has  produced  more  zinc-ore  than  galena, 
but  during  1919  there  was  rather  more  galena  than  blende. 

The  output  is  given  in  the  Table  below.  The  neighbouring 
D'Eresby  Level  had  an  output  of  lead-ore  amounting  to  1,393 
tons,  which  were  raised  between  1879  and  1891.  It  was 
re-worked  in  1901,  when  52  tons  were  recorded. 

Output  of  the  New  Pandora  Mine. 


Year. 


Lead  Ore. 


Percsnt. 
of  Lead 
in  Ore. 


Lead 
obtained 

by 

Smelting. 


Zinc  Ore. 


Percent, 
of  Zinc 
in  Oi-e. 


Tons. 

Tons. 

Tons. 

1877   - 

142 

— 

116 

195 

— 

1878   - 

132 

— . 

106 

230 

— 

1879   - 

292 

— 

235 

203 

— 

1880   - 

242 

— 

200 

231 

— 

1881   - 

272 

— 

— 

— 

— 

1882   - 

198 

— 

■ — 

— 

— 

1894   - 

— 

— 

— 

138 

48 

1895   - 

— 

— 

— 

243 

48 

1896   - 

— 

— 

— 

54 

45J 

1897   - 

1 

82 

— 

48 

36 

1909   - 

8 

79 

— 

79 

37 

1910   - 

90 

82 

358 

42 

1911   - 

— 

— 

— 

60 

37 

Pool  Mine,  Bettws-y-coed. 

{Standing.) 

John  Whieldon,  24,  Abinger  Road,  W.  4. 

Shafts  and  levels  situated  about  If  miles  west-north-west  of 

Bettws-y-coed.     Fig.  12,  No.  6.     The  mine  has  been  known  as 

the  Cwm-mawr  Mine. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor);  Old 
Series  Geological,  78  S.E. ;    six -inch,  Carnarvonshire  18  S.E. 

The  country-rock  is  chiefly  shale  of  Bala  age,  but  beds  of 
felspathic  ash  occur  in  the  adit-level. 

There  are,  in  all,  eight  lodes,  of  which  only  two  were  much 
worked.  These  lodes  are  called  respectively  the  Chalhnor  Lode 
and  the  Cyffty  Lode.     They  both  course  east  and  west,  underlie 
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south  at  one  in  tlirec,  and  average  2i  iwl  in  wiiltli.  In  iht-ni 
galena  occurs  in  bunches.  Calcite  and  quartz  are  the  primipal 
minerals  that  compose  the  gangue.  The  otht-r  lodrs  alwo  couree 
from  east  to  west  and  carry  lead -ore  with  a  littk'  hkMule.  JSome 
masses  of  galena,  weigliing  three  quarters  (.f  a  ton  each,  were 
found  in  the  Cyffty  Lode. 

The  mine  was  worked  by  a  .series  of  levels.  The  odit-level, 
which  opens  on  the  north  sitle  of  the  River  LIugwy  at  a  point 
about  half  a  mile  east  of  the  Nwallow  Falls,  is  l.iuo  yards  in 
length  and  intersects  several  lodes.  The  principal  shaft  is 
20  yards  deep ;  its  bottom  is  300  feet  above  the  adit-level. 
From  this  shaft  a  number  of  levels  were  driven  along  the  lodes. 

The  power  used  at  the  mills  is  ol)tained  from  water  carried 
across  the  river  in  twelve-inch  piprs  to  a  i*elton  (turbine) 
wheel.  There  is  a  stone  breaker,  a  pair  of  rollers,  two  jigs,  a 
Record  vanner,  and  elevators. 

The  mine  has  been  largely  worked  down  to  20  fathoms. 
Lead-ores  have  also  been  raised  at  (Jlyn,  IJ  miles  farther 
west,  near  the  Capel-Curig  road  (Fig.  12,  No.  19).  The  oiitjtut 
of  Pool  is  shown  in  the  Table  below. 

Output  vf  the  Fool  Mine. 


Percent. 

I^ad 

Silver 

Year. 

Lead  Ore. 

of  Lead 

ohtaintsl  hy 

obtninwl  by 

in  Ore. 

1 

Snieltinij.  | 

Snieltiug. 

Tons. 

1 
Tons. 

0Z8. 

1855 

20 

— 

13 

— 

1856 

112 

— 

73 

— 

1857 

146 

— 

94 

— 

1858 

161 

— 

104 

— 

1859 

.34 

— 

26 

— 

1860 

63 

— 

47 

1861 

%    "1 

— 

49 

476 

1862 

107 

— 

77 

770 

1863 

93 

— 

70 

7(KI 

1864 

40 

— 

31) 

300 

1865 

36 

— 

27 

270 

1866 

42 

— 

:;i 

94 

1867 

36 

— 

24 

30 

1868 

11 

— 

9 

1869 

2 

— 

1 

1874 

14 

— 

10 

~~ 

1875 

11 

— 

H 

— ~ 

1876 

10 

— 

^~" 

1877 

38 

— 

32 

— 

1878 

40 

— 

32 

1879 

40 

— 

33 

1880 

15 

— 

12 

r.o 

1906 

40 

81 

1907. 

— 

— 

1908 

12 

80 

1909 

90 

82f 

1910 

160 

84 

1911 

20 

85 
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Cyffty  Mine,  Llanrwst. 
Great  Challinor  Mines,  Ltd.,  6,  South  Street,  Finsbiny,  E.C.2. 
Shafts    situated    2    miles    north-west    of   Bettws-y-coed    and 
2|  miles  south-west  of  Llanrwst.     Fig.  12,  No.  7. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor) ;  Old 
Series  Geological,  78  S.E. ;    six-inch,  Carnarvonshire  18  S.E. 

The  country-rock  consists  of  slates  and  felspathic  ashes  of 
Bala  age. 

There  are  two  main  lodes,  called  respectively  the  Principal 
Lode  and  the  Cyffty  Lode. 

The  Principal  Lode,  which  courses  approximately  north-east 
and  south-west,  is  nearly  vertical  on  the  western  side  of  the 
sett,  underhes  northward  at  3°  in  the  middle  ground,  and 
flattens  towards  the  east.  It  varies  in  width  from  3  feet  to 
9  feet  and  averages  4i  feet.  It  is  said  to  run  without 
interruption  through  the  Gorlan  and  Llanrwst  Mines  to  the 
Pare  Mine. 

From  south-west  to  north-east  the  lode  crosses  the  junction 
of  the  ashes  and  slates,  and  the  character  of  the  gangue  changes 
with  the  different  kinds  of  country -rock.  While  in  the  ashes  it 
consists  mainly  of  quartz  without  any  brecciated  rock,  whereas 
in  the  slate  it  is  mostly  brecciated  country-rock  cemented  with 
calcite,  quartz  being  only  subsidiary.  The  lode  everywhere  has 
a  good  hanging- wall,  but  the  foot  wall  is  always  ill  defined. 
The  mineral  association  is  complex,  the  lode  containing,  in 
addition  to  galena,  small  quantities  of  cerussite,  pyrites, 
chalcojjyrite,  and  blende.  Some  of  the  galena  has  crystallized 
out  in  the  form  of  octahedra  in  drusy  cavities ;  but  more 
characteristic  is  its  massive  form,  blocks  measuring  a  cubic  foot 
of  solid  galena  being  common  at  the  200-foot  level. 

The  percentage  of  metallic  lead  in  the  lode  at  present  worked 
has  not  been  determined ;  but  formerly  it  ranged  up  to  15  per 
cent.  The  concentrates  run  up  to  as  much  as  80  per  cent,  of 
galena.  Some  of  the  ore  shows  negative  crystals  where  rhombs 
of  calcite  have  been  dissolved  out ;  many  of  the  cavities  are 
lined  with  a  hair-Uke  growth  of  cerussite. 

The  Cyffty  Lode,  which  courses  north  and  south,  underlies 
west,  though  nearly  vertical.  Its  width  averages  4  feet,  but 
increases  locally  to  6  feet.  It  intersects  the  Principal  Lode 
about  midway  between  the  two  shafts.  The  characters  of  the 
lode  and  gangue  are  similar  to  those  of  the  Principal  Lode,  but 
the  Cyffty  Lode  contains  more  cerussite. 

The  back  of  the  Principal  Lode  can  stiU  be  seen  in  some  old 
trial-pits  on  the  south  side  of  the  adjacent  road. 

The  evidences  of  two  periods  of  movement  and  of  minerali- 
zation are  exceptionally  well  seen  in  this  mine.  The  brecciated 
country-rock  was  cemented  with  galena,  after  which  the  galena 
was  itself  broken  up  into  fragments  and  re-cemented  with  new 
galena.  Calcite  and  quartz  crystals  show  a  similar  history  of 
formation,  partial  destruction,  and  re-formation. 
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There  are  tuo  i)rinoi])al  shafts,  that  at  the  eastern  ciul  of  tlio 
sett,  known  cOs  the  Engine  Shaft,  being  2(M)  feet  deep;  the 
Winding  .Shaft,  at  the  western  end.  is  ahout  170  feet  'deep. 
These  are  connected  by  the  ioo-foot  Unel.  Aiht-h'vel  at  the 
Engine  Shaft  is  at  a  tk^pth  of  Kio  feet.  TIjc  principal  h'vel  lies  at 
about  14  yards  l)d()w  the  (hep  adit,  and  there  is  a  short 
intermediate  level  between  this  and  the  200-foot  level. 

The  plant  consists  of  a  Masson  jaw  crusher,  rolls,  trommels, 
jigs  and  huddles:  the  power  is  derived  from  steam,  and 
water  from  Myn-ty'n-y-mynydd  operating  a  :ir>-foot  water- 
wheel. 

From  1886  to  1911  some  344  tons  of  lead-ore  were  raised. 
The  percentage  of  lead  in  the  ore  ranged  from  SO  to  H2-r).  the 
average  being  SI. 


Llanrwst  Mine,  Bettws-y-coed. 

(Idle.) 

Shafts  and  levels  situated  on  the  northern  side  of  LIvn-v- 
sarnau,  2  miles  south-west  of  Llanrwst.     Fig.  12,  X(\  8. 

Maps. — Xew  Series  One-inch  Ordnance.  10(5  (Bangor);  Old 
Series  Geological,  78  S.E. ;   six-inch,  Carnarvonshire  18  S.E. 

The  country-rock  consists  of  sediments  and  felspathic  ashes 
of  Bala  age. 

There  are  two  principal  lodes  coursing  generally  noith  and 
south,  intersected  by  two  others  coursing  about  north-east  and 
south-west. 

Here  a  valley-step,  some  fifty  feet  in  the  rise,  has  been  trenched 
by  a  river  now  flowing  in  a  chasm.  On  the  eastern  side  of  this 
chasm  a  series  of  levels  has  been  driven  on  the  lodes,  and  several 
shafts  have  been  sunk  to  the  levels.  On  the  north  of  Llyn-v- 
sarnau  lie  the  principal  shaft  and  the  mine-houses.  There  are 
also  extensive  dumps,  wliich  contain  considerable  quantities  lA 
galena. 

The  gangue  consists  of  a  friable  mass  of  white  fpiartz-crystals. 
nearly  all  of  which  present  crystalline  shape,  many  being 
bipyramidally  terminated.  In  some  the  two  pyramids  are 
separated  by  a  narrow  prism-zone;  most  are  less  than  an  eighth 
of  an  inch  long.  PLxccptionally.  crystals  measuring  half  an  inch 
5»long  the  principal  axis  may  l)e  found,  loosely  aggregated,  among 
the  smaller  forms.  These  crystals  resemble  the  '  Buxton 
diamonds'  of  Derbyshire,^  and  to  some  degree  the  quartz-rock 
in  the  Carboniferous  Limestone  of  Derbyshire."'^  Throughout  this 
mass  galena  in  cubes  of  dilTerent  sizes  is  distributed.  Some  of 
the  galena-crystals  are  microscopic  in  size,  while  many  others 

1  F.  W.  Rudler,  '  Handbook  to  the  Minerals  of  the  Briti.sh  Islands,' 
(il/em.  Geol.  Siirv.),  1905,  p.  136. 

2  H.  H.  Arnold-Bemro.se,  Quart.  Journ.  Geol.  Soc,  vol.  liv,  1898, 
pp.  169-183. 
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form  lumps  several  inches  across.  Blende  is  not  a  common 
constituent  of  this  lode.  Other  parts  of  the  gangue  consist  of 
saccharoidal  quartz  that  has  been  brecciated  and  re-cemented  with 
ealcite  and  galena,  indicating  two  periods  of  movement  and  of 
mineralization.  The  black  slate-breccia  characteristic  of  the 
Llanrwst  mining-area  is  uncommon ;  but  volcanic  ash,  without 
any  sign  of  brecciation,  is  frequently  veined  with  lead-ore. 
Octahedral  forms  of  galena  and  many  well-shaped  rhombohedra  of 
ealcite  form  part  of  the  lode,  but  schiefer-spar  was  not  observed. 
The  Table  below  shows  the  outj^ut  of  lead-ores,  with  amount 
of  metal  obtained  by  the  smelting  of  the  lead  : — 


Output 

oj  the  Llanrwst  Mii 

ne. 

Lead  obtained 

Year. 

Lead  Ore. 

by 

Smelting. 

Tons. 

Tons. 

1848   - 

. 

21 

- 

14 

1849   - 

. 

18 

- 

10 

1852   - 

. 

115 

- 

88 

1853   . 

. 

39 

. 

30 

1854   - 

. 

38 

. 

28 

1855   - 

. 

62 

. 

48 

1856   - 

. 

80 

- 

61 

1857   - 

. 

99 

- 

76 

1859   - 

49 

- 

38 

1860   - 

32 

. 

25 

1862   - 

30 

. 

23 

1863   - 

60 

- 

45 

1864   - 

30 

- 

20 

1865   - 

11 

- 

8 

1869   - 

6 

- 

5 

1877   - 

100 

- 

81 

1878   - 

350 

- 

275 

1879   - 

46 

- 

33 

1880   - 

-   283 

- 

220 

1881   - 

3 

- 

— 

1906   - 

28 

- 

— 

1907   - 

80 

- 

— 

In  1906  the  percentage  of  metallic  lead  in  the  ore  was  82-5; 
in  1907  it  was  80.  In  1864  the  amount  of  silver  obtained  from  the 
30  tons  of  lead-ore  Avas  42  ozs. ;  in  1880  the  amount  obtained 
from  the  283  tons  of  lead-ore  w-as  450  ozs. 

At  the  adjacent  Alltwen  Level  about  120  tons  of  lead-ore  were 
obtained  between  1862  and  1878. 

GoKLAN  Mine,  Llanbwst. 
{Idle.) 
Levels  and  shafts  situated  about  a  quarter  of  a  mile  south- 
east of  Bryn-y-fawnog,  2  miles  south-west  of  Llanrwst.  Fig.  12, 
No.  9. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor);    Old 
Series  Geological,  78  S.E. ;   six-inch,  Carnarvonshire  18  S.E. 
The  country-rock  consists  of  felspathic  ash  of  Bala  age. 
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A  small  lode  carrying  uahiia  hius  bcvu  exploited  in  a  level 
driven  in  a  westerly  direction. 

At  various  periods  between  1S(>2  and  188S  there  were  Tlif)  tons 
of  lead-ore  produced.  In  1SSl>,  021  tons  of  lead-ore  yielded  on 
smelting  2.'23'.i  ozs.  of  silver. 

Brvn-eisteodkod  Mine,  Li..\nhwst. 

(Idle  ) 

Levels  situated  near  Nant.  1{  miles  south-west  of  Llanrwst- 
Fig.  12.  No.  10. 

Jilaps. — New  .Series  One-inch  Orilnance,  IOC  (P.angor);  Old 
Series  Geological,  78  S.E. ;  six-inch,  Carnarvonshire  1!)  N.VV. 

The  country-rock  consists  of  felspathic  ashes  and  black  shales 
of  Bala  age. 

The  ]mnci])al  lode  courses  north-east  and  south-west,  and 
underlies  north-west  at  al)out  ()0°  from  the  horizontal.  The  l<jde 
consists  of  brecciated  black  slate  cemented  with  calcit  e  and 
quartz,  in  which  galena  occurs  as  large  cubes  and  also  in  a 
granular  state.  There  is  evidence  of  two  periods  of  movement  and 
mineralization.  Firstly,  pyrites  infilled  a  fissure  in  black  slate; 
this  became  broken  up*^,  and  afterwards  re-cemented  with  ({uartz, 
calcite,  and  galena.  Two  faults  at  the  junction  of  the  ashes  and 
the  sediment  throw  out  strong  springs  of  water. 

The  mine  was  worked  by  day-levels.  The  uppermost  level 
has  been  driven  eastward  in  volcanic  ash.  The  lode  is  a  brec- 
ciated quartzose  rock  containing  pyrites  with  some  blende  and 
galena  Some  of  the  veinstone  consists  of  saccharoidal  quartz 
interspersed  throughout  with  diminutive  grams  of  galena.  The 
small  crystals  of  quartz  are  bipyramidal. 

The  output  of  lead-ore  between  1857  and  1890  amounted  to 

140  tons. 

COED-GWYDYR   MnSHE,    TBEFBIW. 

(Standing.) 
Mrs.  E.  A.  Pickford,  Weatheroote,  Victoria  Park,  Colwyn  Bay. 
Level  situated  beside  the  Conway  road,  half  a  mile  north  of 
Trefriw,  near  Llanrwst.     Fig.  12,  No.  11. 

i¥a«6— New  Series  One-inch  Ordnance   lo«)  (Bangor);    Ola 
Series  Geological,  78  S.E. ;   six-inch,  Carnarvonshire  13  S.L. 
The  countrv-rock  consists  of  sediments  of  Bala  age. 
The  ore  occurs  in  a  zone  of  brecciated   },lack  slaty  rock   re- 
cemented  with  calcite  and  in  places  with  quartz;    the  prnu-ipal 
cemenuo  however,   is   the   ore  itself.     This   consists 

moJiu  of  g^nl   but  blende  i.^  common  also,  and  there  is  a  small 

'"XVdlt'haf been  driven  westwards  into  the  lower  slopes  of 

the  valley  side. 
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Gklli-lydan  ^Iine,  Trefriw. 
Mr.  Dunstan,  Gelli-lydan  Mine,  Trefriw. 

Levels  situated  at  Gelli-lydan,  on  the  northern  side  of  the 
Crafnant  valley,  three  quarters  of  a  mile  west  of  Trefriw.  Fig.  12, 
No.   12. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor) :  Old 
Series  Geological,  78  S.E. ;    six-inch,  Carnarvonshire  13  S.E. 

The  country-rock  consists  of  Bala  slates  with  intrusive  green- 
stone. There  is  no  true  lode ;  the  ore  is  contained  in  a  faulted 
zone  of  rock  re-cemented  with  calcite  and  permeated  with  galena. 
In  some  of  the  igneous  rock  the  galena  occurs  in  a  manner 
suggestive  of  an  original  constituent ;  elsewhere  it  is  embedded  in 
large  plates  of  calcite,  the  galena  being  finely  granular.  In  the 
levels,  quartz  was  practically  absent,  and  there  was  very  little 
calcite.  The  ore-body  is  4  to  5  feet  wide  and  dips  northward 
at  45°.  There  are  two  more  bands  of  mineralized  rock  a  little 
higher  up  the  mountain  slope.  Two  levels  have  been  driven,  one 
from  west  to  east,  the  other  from  south  to  north. 

Water  j)resents  no  difficulty.  It  is  proposed.  »vhen  the  mine 
is  in  full  work,  to  convey  the  ore  down  to  the  road  by  an  aerial 
ropeway. 

Pant-y-carw  Level,  Trefriw. 
{Idle.) 

Level  situated  on  the  south  side  of  Pant-y-carw  greenstone- 
quarries,  by  the  side  of  the  main  road  about  5  furlongs  south  of 
Trefriw.     Fig.  12,  No.  13. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor) ;  Old 
Series  Geological,  78  S.E. ;    six-inch,  Carnarvonshire  19  N.W. 

The  country-rock  consists  of  Bala  shales,  ashes  and  greenstone. 

A  day-level  has  been  driven  Avestward  for  400  yards.  For  the 
first  40  yards  it  traverses  blue  shales ;  it  then  turns  northward 
and  enters  greenstone.  The  lode  courses  east  and  west  and  is  a 
little  over  a  foot  wide  in  places.  The  gangue  consists  of  quartz 
and  calcite,  with  some  manganese  ore. 

About  a  ton  of  lead-ore  was  got  during  1919. 

Ty'n-twll  Mine,  Llanrwst. 
{Standing.) 

Shafts  and  levels  situated  at  Ty'n-twll,  a  mile  south -south-east 
of  Trefriw.     Fig.   12,  No.   14. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor);  Old 
Series  Geological,  78  S.E. ;    six-inch,  Carnarvonshire  19  N.AV. 

The  country-rock  consists  of  ashes  and  sediments  of  Bala  age. 
There  are  two  lodes,  one  coursing  north  and  south,  the  other 
east  and  west.     Both  lodes  are  practically  vertical. 
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This  is  an  ancient  iiiini'  that  .^tt^jpttl  work  about  at>  years 
ago  on  account  of  water  troubles;  hut  it  is  said  to  have  had  up 
to  that  time  an  outj)ut  of  lead-ore  ranging  from  lUU  to  200  ton. 
per  month.  The  niouutain  side  is  seameil  with  open-east 
workings,  and  there  are  also  .shafts  and  levels. 

On  the  chi!n|>s  tlu-  vein.stone  consists  of  hreeeiated  slate  and 
ash  cemented  with  (juartz  and  caltite,  and  oeeiusionally  vughs 
lined  with  schiefer-spar  occur.  The  ores  are  galeiuv  and  iilende 
with  some  pyrites.  Two  peri»)ds  of  mineralization  are  repre- 
sented; the  first,  when  the  hrcciia  was  cemmted  with  ealcito 
and  quartz,  and  the  second,  after  a  |)eriod  of  movement,  when 
mo.st  of  the  lead  and  blende  gainetl  iu;cess  to  the  l)n»ken  vein- 
stone and  re-cemented  it. 

Between  1857  and  1875  the  output  of  lead-ore  amountetl  to 
372  tons,  which  yielded  282  tons  of  lead.  A  part  of  this  lead 
contained  5  ozs.  c)f  silver  per  ton. 


T.\N-VK-EciLwvs  .Mine,  LlanuwsX. 
{IHk.) 
Levels  situated  about  a  ((uarter  of  a  mile  south  of  Llainin - 
chwyn   Church    and    2.',    miles    bv    road    from    Llarirwst   Station 
(L.  &  N.W.R.).     Fig.  12,  No.  1.-)/ 

J/^yM'.— -New  .Series  Oiie-iuch  (>r(liiaiu-e,  10(1  (Bangor);  Old 
iSeries  Geoh)gical,  78  S. E. ;  six-inch.  Carnarvonshire  18  X.K. 

The  country-rock  consists  of  Bala  slates  overlain  by  greenstone. 
At  the  junction  of  the  i^Micous  rock  and  the  slate,  mineralized 
waters  are  thrown  out,  and  (le{)osit  on  the  slate  a  coating  of 
hydrozincite  and  limonite. 

Llanrhychwyn  Slate  Quarry  is  said  locally  to  be  the  oldest 
slate  quarry  in  Wales.  The  slate  dips  west  at  about  ao"^  and  is 
overlain  by  massive  igneous  rock  of  gri'v  colour  ("  carreg  \\\\d  '). 
The  slate  has  been  mined  for  hundreds  of  feet  both  in  depth  and 
also  laterally,  and  in  the  workings  near  the  southern  end  of  the 
dumps  a  mineral  lode  was  exposed.  This  lode  Cf)urses  nearly 
west  and  east,  is  nearly  vertical,  and  about  .'i  feet  thick.  The 
ore  con.sists  chiefly  of  |)yrites  with  .some  galena  in  a  gangue  of 
brecciated  black  slate  of  tlie  country-rock,  cemented  with  (quartz 
and  calcite. 

At  Tan-yr-eglwys  the  level  is  said  to  be  over  400  feet  long, 
but  is  not  in  good  order.  Another  level  has  been  driven  on  a 
small  parallel  vein  of  low  grade.  Another  lode,  on  the  eastern 
side  of  the  valley,  was  worked  in  a  short  level  at  the  Llanrh}chwyn 
Mine. 

The  ore  was  broken  and  treated  by  a  water-separation  prnross 
of  primitive  type. 

The  mine  has  recently  (1911>)  been  taken  over  by  the  Klondyke 
Company  {see  p.  C7),  and  it  is  proposed  to  carry  the  ore  by  aerial 
ropeway  to  the  mills  near  Ltyn-Geirionydd  for  treatment. 

z    14856  ' 
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Ffrith-Sian  Mine,  Llanrwst. 
The  Crafnant  and  Devon  Mining  Co.,  Ltd.,  175,  Piccadilly,  VV.  1. 
Levels  situated   on  the  western  slope  of  the  Nant-Gwydyr 
valley,  a  mile  south-west  of  Llanrwst.     Fig.   12,  No.  16.     This 
mine  has  been  called  the  Ty'n-yr-ardd  Mine. 

Maps. — New  Series  One-inch  Ordnance,  106  (Bangor) ;  Old 
Series  Geological,  78  8.E. ;    six-inch,  Carnarvonshire  19  N.W. 

The  country-rock  consists  of  sediments  and  felspatliic  ashes 
of  Bala  age. 

The  tAvo  lodes  are  called  respectively  the  Principal  Lode  and 
the  North-and-South  Lode. 

The  Principal  Lode  courses  nearly  east  and  west,  underlies 
north  at  about  70°  from  the  horizontal,  and  is  about  4  feet  wide. 
It  has  good  walls.  The  gangue  consists  of  calcite  and  quartz. 
The  chief  ore  is  galena,  which  forms  4  per  cent,  of  the  lode  material ; 
but  some  blende  and  pyrites  also  occur.  The  walls  of  the  lower 
levels  are  coated,  in  places  thickly,  with  hydrozincite. 

Three  levels  have  been  driven  into  the  steep  slopes  of  the 
western  side  of  the  valley.  In  October,  1919,  the  lower  level, 
which  is  used  for  drawing  the  ore,  M^as  300  feet  long,  and  was 
being  opened  up  by  underhand  stoping.  The  middle  level  was 
200  feet  long,  and  contained  good  lead  value>.  The  upjjer  level 
was  about  400  feet  in  length. 

The  North-and-tSouth  Lode  underUes  east  and  is  about  18 
inches  in  Avidth. 

CiLCENUS  Mine,  Llanrwst. 

{Standing.) 

The  Cilcenus  ^lining  Co.,  Ltd.,  Scotland  Bank,  Warrington. 

Levels  situated  about  100  yards  to  the  south  and  south-east 
of  Cilcenus  Farm,  2|  miles  south-south-east  of  Llanrwst.  Fig.  12, 
No.  17.  The  mine  is  in  Denbighshire,  but  is  more  conveniently 
grouped  with  the  Carnarvonshire  mines  of  Uie  Llanrwst  District. 

Maj)S. — New  Series  One-inch  Ordnance,  107  (Denbigh);  Old 
Series  Geological,  78  S.E. ;   six-inch,  Denbighshire  16  N.W. 

The  country-rock  consists  of  black  siHcious  mudstones  and' 
shales  of  Bala  age.  The  lode  courses  nearly  east  and  west,  is 
nearly  vertical,  and  about  3  feet  wide.  Its  gangue  consists  of 
brecciated  country-rock  that  has  been  cemented  together  with 
quartz  and  afterwards  re-brecciated  and  re-cemented  with  blende 
and  some  galena.  The  ore  is  frequently  crystalhne,  small 
crystals  of  blende  forming  linings  to  vughs  in  the  gangue. 
Galena  and  calcite  are  botJi  of  rare  occurrence,  and  pyrites  is 
seen  only  occasionally. 

A  day-level  has  been  driven  along  the  lode  in  the  wood  south- 
east of  Cilcenus  Farm,  and  there  is  a  lower  level  lying  about 
100  yards  south-west  of  the  farm. 

In  October,  1910,  several  tons  of  ore  were  in  stock  by  the  lower 
dumps. 


CARNARVONSHTUK. 


71) 


Thecastell  Mine,  Conway. 
The  Tiecastell  Lead  .Mines,  Ltd.,  60-02.  SpriuK  CWuhUmis.  Muiiclustor. 
Shafts  situated  near  Trccastcll,  about  three  quarters  of  a 
mile  nortli-east  of  Llangelvniti  ohl  ehureli,  3  miles  south-west  of 
Conway.  The  mine  was  'formerly  railed  the  Pyllau-eoehion  or 
Ked  pits,  ami  is  said  to  have  heen  worked  In'  the  R.)mans. 

J/ap.s.— New  Series  One-inch  Ordiuuue.  l<)(5  (Ban<;or);  Old 
Series  Geological,  78  S.E. ;   six-inch,  Carnarvonshire  H  N.K. 

The  country-rock  consists  principally  of  be(Uled  ash  of  Bala 
age  dipping  nearly  due  east  and  slightly  altered  m  parts  of  the 
mine  by  intrusive  sills  of  greenstone.  Inhere  is  a  bed  of  hard 
black  chert,  which  consists  of  a  breccia  re-cemented  with  quartz, 
and  dipping  at  a  high  angle  throughout  the  mine.  ^,     ,     .     , 

There  are  two  principal  lodes,  shown  on  the  Geological 
Survey  Map,  one  coursing  north-west  and  south-east,  the  other 
nearhf  due  east  and  west.  The  east-and-west  lode  is  known  as 
the  Main  or  Principal  Lode.     It  underlies  shghtly  south  but  is 

JXL  ap..a.  to  be  ,     .e.  out  by  f  J^^^^^f  ert 

'::^zXr.:zi:tJ\^,  i:tt  th.o„,h .,.  the  Main 

TnrfP   between   the   66-   and   the    85-fathom   levels.     The    ode 
Wme»   m'werished  in  the  otot,  but  below  .t  the  ores  ofead 

decrease  greatly  in  quantity  in  the  ash-beds. 

The  Aberllyn  Lode  consists  mainly  of  blende  with  only  sm  a  1 
ine  AUBinyu  contanvs  about  75  per 

amounts  of  galena,  wlule  the  iuain  im  ^^^^ 

cent,  of  zinc-ore  and  2.  per  ^ent  °f  ^^^  |o  per  cen!.  of'  blende 
of  work  the  average  for  all  'h«  'odes  was      ^^P^^^^  proportion  of 

-  enirr  ^ji^Z^^La.    U  per  -t^  Jry^a-ys 
irSVri^rfttrCri-Ta'^d-flilver,  from  .3  to 

18  ozs.  to  the  ton.  ,„,,.„.  .,.-,.f,ilhom  level,  the 

The  Main  I-de  ;«  be.ng  wo,  <e  la.    1^    J'^^^  ,„,.  „„^,.„^,,. 
ohert-rocklK.ings..llfound  a      1,  ,,,^        ^^^^      ^^^^ 

Examination   of   tht    jn«'eM  ^^^^  ^  ^^^,1  ,.,,    fly 
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Next  to  the  lode  the  country-rock  is  in  some  places  a  breccia, 
but  normally  the  blende  and  galena  he  immediately  adjacent 
to  the  ash  Anthout  any  brecciated  country-rock  or  spar.  In  this 
respect  the  lode  differs  entirely  from  the  group  of  lodes  around 
Llanrwst,  where  the  brecciated  ash  has  been  mineraUzed,  and 
clean-cut  fissures  are  rare.  A  fair  proportion  of  the  '  best '  ore 
forms  lunij^s  in  the  ash,  some  of  it  having  the  apj^earance  of 
detritus.  Other  parts  of  the  lode,  but  less  commonly,  consist 
of  a  gangue  of  calcite  with  seams,  strings,  and  lumps  of  galena 
and  blende.  Granular  ])lende  in  a  calcite  matrix  without  galena, 
or  of  granular  galena  without  blende,  appear  to  be  characteristic 
of  certain  restricted  parts  of  the  lode.  Large  masses  of  blende 
also  occur,  mostly  in  the  Aberllyn  Lode.  Calcite  is  of  frequent 
occurrence,  especially  in  vughs,  in  the  form  of  wide  leaf-shaped 
crystals  up  to  3  inches  in  Avidth,  which  form  beautiful  objects, 
especially  when  parts  of  the  crystals  are  tinged  Avith  a  pinkish  hue. 

Much  of  the  ore  consists  of  an  intergrowth  of  galena  and 
blende,  in  Avhich  case  the  two  minerals  are  so  intermixed  as  to 
be  inseparable  by  hand. 

The  mine  is  worked  by  shafts  and  levels.  Adit-level  lies  at 
15  fathoms  below  the  surface  at  the  winding-shaft,  and  below 
it  are  eight  other  levels,  at  25,  35,  45,  55,  65,  75,  85  and  95  fathoms 
respectively.  Work  on  the  Main  Lode  in  October,  1910,  was 
being  done  at  the  85-  and  95-fathom  levels.  On  the  Aberllyn 
Lode  work  was  proceeding  at  that  date  at  the  35-,  45-,  and 
75-fathom  levels. 

Water  presents  no  serious  difficulty.  It  is  raised  from  the 
sump  by  a  one-geared  compound  pumping-engine,  working  two 
plungers  and  a  driver.     It  is  all  used  in  dressing  the  ores. 

The  Table  below  gives  the  recent  output  of  Trecastell  Mine. 
By  comparing  these  figures  with  the  outputs  of  the  other  mines  in 
Carnarvonshire,  Merioneth,  and  Anglesey,  it  will  be  observed  that 
Trecastell  has  been  the  principal  producer  of  lead  and  zinc  ores 
in  this  part  of  North  Wales. 

Output  of  the  Trecastell  Mine. 


Year. 


Lead 
Ore. 


Per- 
cent. 

of 

Lead 

in  Ore. 


Lead 
obtained. 


Silver 
obtained. 


Zinc 
Ore. 


Per- 
cent, 
of 
Zinc 
in  Ore. 


Zinc 
obtained. 


1892 
1893 
1894 
1895 
1896 
1897 
1898 


Tons. 
12 
12 

80 

n 

384 

282 
280 


64 

74 

82 

82-5 

81-5 

81 

81 


Tons. 

Ozs. 

Tons. 
60 

— 

58 

— 

— 

265 

215 

1 

13-5 

280 

297 

5,302 

1002 

— 

4,176 

800 

215 

3,586 

387 

60 

49 

56-5 

53 

48 

46 


Tons. 


124 
415 
299 
138 


AKOLESEV. 

SI 

IVr- 

IVr 

Vorti- 

Lt'U<l 

ceiit. 
of 

I.ewl         Silver 

Zinc 

cent, 
of 

Zinr 

Ziiu- 

Ore. 

obtaiiKiI.olituiiU'il. 

On. 

obtuiiiiKl 

inOri- 

ill  On-  ' 

Tdiis. 

Tons. 

Ov.s. 

Toils   1 

It 'Its 

1899 

566 

81 

435-5   ' 

7.815 

583  j 

50 

227-5 

1900 

512 

81 

394 

7,582 

809 

50 

316 

1901 

550 

80 

418 

7.596 

969 

50 

378 

1902 

691 

80 

525 

10,234 

1063 

50 

415 

1903 

620 

80 

471 

9,182 

1089 

50 

425 

1904 

365 

78 

270 

5.043 

918 

50 

358 

1905 

322 

79 

242 

4.287 

716 

50 

279 

1906 

290 

77 

212 

3.717 

771 

50 

300-5 

1907 

301 

80 

229 

3.856 

717 

50 

280  ■ 

1908 

251 

76-5 

182 

3,218 

604 

50 

236 

1909 

213 

76-5 

155 

2.730 

455 

50 

177 

1910 

184 

78-5 

137 

2,358 

323 

48 

121 

1911 

296 

79 

222 

3,793 

415 

44 

152 

1912 

90 

79 

68 

1,350 

97 

50 

38 

1913 

146 

74-6 

103 

2,064 

241 

40-7 

77 

Anglesi 

:y. 

MoNA,  Parys  and  Morfa-dtj  Mines,  Aimlwch. 
The  Mona  and  Parys  Mine,  Ltd.,  Amhvch,  Anglesey. 

The  mine  is  situated  on  Parys  Mountain,  about  1|  miles 
south  of  Amhvch  and  2  miles  by  road  from  the  railway-station. 
Before  conjoint  ownership  the  western  part  was  called  Parys 
Mine,  the  eastern  part  Mona  ]\Iine ;  the  Morfa-du  IMine  was 
situated  at  the  extreme  western  end  of  the  mountain. 

Maps. — New  Series  One-inch  Ordnance,  93  (Holyhead) ;  Old 
Series  Geological,  78  N.W. ;    six-inch,  Anglesey  3  S.W. 

The  folloAving  account  is  derived  mainly  from  Dr.  E.  Greenly 's 
Memoir^ : — 

The  country-rock  consists  mainly  of  Silurian  and  partly  of 
Ordovician  shales  with  a  sill  of  felsite  several  hundred  feet  in 
thickness  at  or  near  their  junction,  the  structure  being  that  of  a 
deep  isochnal  infold  bounded  and  traversed  by  faults.  In 
varj-ing  degrees  the  rocks  are  siliciHed,  micacizcd  and  j)yritized. 
The  lodes,  most  of  which  range  south  of  west  ami  north  of  cast, 
are  not  true  fissure-veins,  but  zones  of  maximum  chalcopyriti- 
zation,  where  the  mineral  changes  took  placid  partly  during,  but 
chiefly  just  after,  the  great  post-Silurian  eartii-movemcnts. 
There  is  said  to  have  been  observable  a  sort  of  rough  order  in 
the  arrangement  of  the  ores  :  pyrites  on  the  north,  clialcopynte 
in  the  middle,  and  '  bluestone  '  (p.  82)  on  the  south,  though  no 
part  was  free  from  pyrites.  The  bluestone  is  the  source  of  lead 
and  zinc. 


1  '  The  Geology  of  Anglesey  '  {Mem.  Geol.  Surv.),  1919,  vol.  ii,  p.  823. 
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The  mode  of  occurrence  of  the  ore  in  the  Great  Lode  can 
still  be  observed  at  the  old  engine-house  in  the  middle  of  the 
West  Pit.  In  rock  more  or  less  pyritized  throughout  are  great 
lenticular  or  elHpsoidal  overlapping  aggregates,  elongated  along 
the  strike,  of  pyrites-cubes  that  are  so  closely  crowded  as  to  leave 
barely  enough  matrix  to  bind  them  together.  Ths  lode  appears 
to  be  a  series  of  such  aggregates,  the  bluestone  zone  (which  is 
said  to  have  varied  from  a  few  inches  to  50  or  60  feet  in  width) 
having  been  a  range  of  impregnations  of  similar  form.  The 
matrix  of  the  aggregate^  is  quartz,  granular  and  decidedly 
fine,  and  very  free  from  chlorite.  Here  and  there,  thin  strings 
of  ordinary  vein-quartz  cut  it,  and  these  are  usually  much  freer 
from  sulphides. 

The  Great  Lode  appears  to  have  been  a  pair  of  huge  groups 
of  lenticular  aggregates  or  impregnations,  lying  in  more  or  less 
siUcified  and  pyritized  shale.  Those  along  a  southern  zone, 
50  or  60  feet  in.  width,  were  bluestone. 

The  Clay  Shaft  Lode  in  the  East  Pit  was  54  feet  wide,  but 
is  said  to  have  attained  a  thickness  of  140  feet  with  a  dip  of 
about  25°,  and  consisted  of  bunches  or  swelUngs.  Bluestone 
appears  to  have  been  the  principal  ore. 

The  Black  Rock  Lode  formed  a  junction  with  tiiis  lode  and 
consisted  chiefly  of  bluestone.  Other  lodes  were  known  as  the 
Golden  Venture,  the  Careg-y-doll,  Charlotte's,  and  the  North 
Discovery  Lodes. 

The  Morfa-du  Lode  lies  at  the  western  extremity  of  the 
mountain,  in  the  Phyllograptus  Shales  below  the  felsite,  ranges 
north  and  south,  and  dips  westward.  It  is  a  bluestone  lode,  but 
is  not  a  siUcified  shale.  Pyrites  and  chalcopyrite  are  frequent 
in  the  bluestone,  but  blende  is  not  conspicuous.  The  workings 
are  said  to  have  been  shallow,  and  the  lode  a  series  of  ill-defined 
impregnations  like  most  of  the  bluestone  lodes. 

The  Great  Lode  had  a  gossan  of  greasy  clay  containing  from 
600  to  1,000  lbs.  of  lead-ore  per  ton,  which,  however,  was  difficult 
to  smelt. 

The  following  passage  from  Dr.  Greenly's  jMemoir  throws 
light  on  the  nature  of  the  ore  locally  known  as  bluestone  : — 

"  '  Bluestone  '  is  a  dark  bluish-grey  material,  very  heavy, 
granular,  and  rather  fine  in  texture.  Tracts  of  fine  pyrite  and 
chalcopyrite  can  be  seen  among  the  grey  body,  which  is  lit  up  with 
innimierable  little  flashes  from  some  brilliant  metallic-looking 
'  glance.'  Sometimes  blende  can  be  detected  with  the  hand-lens, 
and  in  powder  under  the  microscope  is  seen  to  be  abundant.  Two 
tj^^ical  bluestones,  supplied  by  the  captain  of  the  mine,  ]Mr.  Hughes, 
have  been  sliced  [E.  9421-2J.  Dr.  H.  H.  Thomas  describes  them 
as  follows  : — '  The  main  mass  of  the  ore  consists  of  a  deep-yellow 
zinc-blende  which  appears,  with  the  quartz,  to  be  the  earliest- 
formed  portion  of  the  lode.  The  blende  is  much  fissured,  and 
traversed  by  a  network  of  minute  cracks  which  carry  chalcocite, 
galena,  and  pyrite.     It  would  appear  that  the  introduction  of  the 

galena    and    pyrite    followed    that    of    the    chalcocite ' 

Bluestone  is,  therefore,  an  intimate  intergrowth  of  pyrito,  chalco- 
pyrite.   chalcocite,    blende,    and    galena,    with    a    little  quartz,    in 
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varying  proportiJi  s.     Its  complexity  has  been  a  serious  hindrance 
to  smelting."^ 

The  following  Tables  of  analyses,  showing  the  chemical 
composition  vf  tlie  bluestone  and  its  associated  ores,  are  taken 
from  the  same  source  : — 


I 

11 

Ill 

IV 

V 

VI 

Pb  - 

14-40 

11  to  13 

14  to  15 

1-00 

-15 

•10 

Cu     - 

213 

•5  to  1 

0 

3-80 

6-26 

4-41 

Zn    - 

27-89 

30  to  32 

30  to  33 

12-21 

1-20 

— 

Fe    - 

11-45 

14  to  16 

— 

10-33 

26-25 

23-80 

S       - 

29  05 

24  to  26 

— 

18-40 

27  -  06 

23-76 

MpO 

— 

— 

— 

— 

-90 

110 

SiO, 

14-47 

16  to  18 

— 

53-65 

37-15 

45-24 

O      - 

— 

*     — 

— 

•61 

1-04 

1-60 

Total 

99-45 

— 

— 

100-00 

100-00 

10000 

per  ton 

per  ton 

per  ton 

per  ton 

per  ton 

per  ton 

Ag    - 

f)oz.  15dvvt. 

10  to  14  oz. 

StolOoz. 

5  oz. 

2oz.  10  dwt. 

3  oz.  7  dwt. 
12  gr. 

All     - 

traces 

2  to  3  dwt. 

2  dwt. 

1  dwt.  12  gr. 

Idwt.  12gr. 

2  dwt. 

I — Bluestone.     Old  analysis  by  Claudet. 

II — Bluestone.     Anal.  C.  H.  Hills  of  the  Amlwch  Chemical  Worke. 
Ill — Bluestone.     Anal,  not  named. 

IV — Approaching  a  bluestone.    Blackrock  Shaft.   Anal.  Johnson  &  Sons, 
23,  Cross  Street,  E.G.     '  O  '  includes  traces  of  As  and  Mn. 
V — Probably  pyrite,  chalcopyrite  anil  quartz.      Gwen  Shaft.     Anal. 
Johnson  &  Sons.      'O  '  includes  traces  of  ^Mn  and  Bi. 
VI — Probably  quartz  with  pyrite,  chalcopyrite  and  ohlorit*-.     Quarry 
Shaft.     Anal.    Johnson    and    Sons.     '  O  '    includes    traces    of 
Mn  and  Zn. 
Nos.  Ill- VI  were  supplied  by  Mr.  Fanning-Evans.     No  specimens  of 
the  analysed  ores  have  been  preserved. 

The  following  Table,  showing  the  quantities  of  lead  and  silver 
obtained  from  the  bluestone,  is  based  on  the  Home  Office 
Statistics  : — 


Mona  ^line. 

Morfa-du  Mine. 

Year. 

Tons  of 
Lead. 

Ounces  of 
Silver. 

Ton.s  of 
Lead. 

Ounces  of 
Silver. 

1882 
1883 
1884 
1885 
1886 

62                    5,535                     87                    5.082 

161                     3.740                     20                     1,197 

157                     7,700                     —                        770 

32                    3,800                    —                      — 

93                    8,341                    —                      — 

1  E.  Greenly,  op.  cit.,  pp.  827-8. 
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INIona  Mine. 

Morfa-du  Mine. 

Year. 

Tons  of 

Ounces  of 

Tons  of 

Ounces  of 

Lead. 

(Silver. 

Lead. 

Silver. 

1887 

168 

10,548 

41 

2,596 

1888 

42 

4,670 

21 

2,668 

1889 

— 

— 

14 

560 

1890 

— 

— 

14 

3,600 

1891 

— 

— 

64 

4,900 

1892 

— 

— 

44 

4,219 

1893 

35 

2,692 

61 

4,655 

1894 

54 

4,036 

73 

5,482 

1895 

80 

5,979 

■2 

159 

1896 

93 

8,377 

7 

598 

1897 

133 

11,967 

— 

— 

1898 

40 

3,572 

— 

— 

1899 

7 

529 

1 

40 

1900 

3 

271 

4 

310 

1901 

25 

2,234 

8 

698 

1902 

14 

125 

— 

— 

1903 

6 

510 

5 

468 

1904 

5 

— 

31 

— 

1905 

14 

— 

— 

— 

1906-10     - 

nil 

nil 

nil 

nil 

1911 

38 

— 

— 

— 

The  following  Table  (from  the  same  source)  gives  the  output 
of  bluestone  and  the  percentage  of  zinc  therein  : — 


Year. 


Mona  Mine. 


Tons  of 
Ore. 


Percent,  of 
Zinc. 


Morfa-du  Mine. 


Tons  of 
Ore. 


Percent,  of 
Zinc. 


1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 


1,221 

765 

1,078 

879 

1,200 

200 

984 

414 

1,008 

500 

50 

360 

548 

1,569 

1,469 
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Mona  Muie. 

Morfa-du  Mine. 

Yettr. 

Tons  of 

Porcont.  of 

ToiXH  of 

Porconr.  of 

Oro. 

Zinc. 

Oro. 

Zino. 

1882 

r)I4 

_ 

720 

__ 

1883 

1.239 

— 

171 

— 

1884 

1,100 

33 

115 

30 

1885 

320 

36 

— 

— 

1886 

— 

— 

697 

30 

1887 

1,361 

28 

335         28 

1888 

520 

30 

297        25-30 

1889 

— 

— 

— 

— 

1890 

— 

— 

— 

— 

1891 

— 

— 

500 

29 

1892 

— 

— 

470 

28 

1893 

270 

28 

470 

28 

1894 

405 

29 

550 

29 

1895 

600 

29 

16 

29 

1896 

700 

32 

50 

32 

1897 

1,000 

32 

— 

— 

1898 

300 

32 

— 

— 

1899 

53 

30 

4 

30 

1900 

35 

30 

40 

30 

1901 

224 

33 

70 

30 

1902 

122 

33 

2 

33 

1903 

73 

25 

67 

25 

1904 

67 

22 

367 

24 

1905 

250 

15 

— 

— 

1906  to  1910   - 

nil 

nil 

nil 

nil 

1911 

455 

25 

Bluestone  raised  at  Parys  Mountain  Mine  amounted  in  1868  to  70  tons, 
in  1875  to  150  tons,  in  1876  to  7  tons,  and  in  1902  to  17  tons. 


H.    D. 


APPENDIX. 
Plans  of  Abandoned  Mines. 
Plans  of  some  of  the  abandoned  lead  ^;;^^^-^^Xr^r- 
to  in  this  volume   (and  ^^f^^':^^\Z^ ^^ti^ 
preserved  at  the  Home  Office      ^^  ^^ *  ^^/'^  .^,^^  ^,f  Ahandoned 

from  the  official  ^^f  ^''     ^ffio^^' 20  Aa^^^^^^^^^^^  t^o  letter 

Mines  deposited  in  the  Home  Office,   U20^  Plan»  ^^^ 

R  prefixed  to  the  number,  and  al.o  those  ^^^""^         ,^^y    ^,e 

been  abandoned  for  more  than  ten  years  by  31  Dec 
open  to  inspection. 
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PLANS    OF   ABANDONED    MINES. 


The  last  column  in  the  follo^^ing   hst  gives  the  page  of   the 
present  volume  on  which  the  mine  is  mentioned. 


Register 
Number. 

Name  of  Mine. 

Post-town. 

Ores 
worked. 

Date  when 
received. 

Page 
in  text. 

Shropshire. 

3055 

Burgam     - 

Minsterley     - 

Lead  and 
Zmc. 

2.2.1894 

26 

R.  47 

Bog  - 

»» 

Lead 

— 

29 

4253 

Grit  .... 

Zinc  and 
Lead 

31.5.1902 

19 

R.  71 

Grit,  East 

Shelve  - 

Lead 

— 

19 

3351 

Roman  Gravels 

Minsterley     - 

Lead  and 
Zinc. 

11.10.1895 

15 

4262 

Roman  Gravels,  East 

j» 

Lead  and 
Zinc. 

9.6.1902 

14 

1383 

Roman  Gravels,  South 

jj 

Lead 

7.8.1882 

22 

3056 

Tankerville 

" 

Lead  and 

Zinc. 

2.2.1894 

26 

Montgomeryshire. 

1697 

Bwlch-creolen    -         -      Penygamedd 
Denbighshire. 

Silver- 
lead. 

12.5.1885 

44 

5044 

Llanfair     -         -         -      Abergele 
Merioneth. 

Lead  and 
Zinc. 

12.3.1907 

47 

R.  50 

Bont-ddu  and  Vigra  - 



Lead 



— 

R.  157 

Caegwion  - 

Bont-ddu 

Lead 

— 

— 

R.  158 

Cwmheisian 

Dolgelley 

Silver- 
lead. 

1844 

— 

1695 

Melin-LljTi-Pair 

Towyn 

Silver- 
lead. 

6.3.1885 

~'~ 

Carnarvonshire. 

1812 

AberlljTi    - 

Bettws-y-coed 

Zinc 

4.9.1885 

62 

4993 

Aberllyn  and  Pen-yr- 
allt. 

" 

Lead  and 
Zinc. 

26.11.1906 

62,64 

1538 

Assheton    and    Port- 
Nigel. 

Abersoch 

Lead 

21.11.1883 

68 

1902 

Bettws-y-coed      (Cyff 
Consols). 

Bettws-y-coed 

" 

3.11.1885 

72 

R.  159 

Caegwernog  and  Berth- 
Iwyd. 

— 

" 

1846 

1812a 

Clementina 

Llanrwst 

,, 

4.9.1885 

— 

2704 

D'Eresby  and  Gwydyr 

„ 

,, 

23.4.1892 

— 

1812 

Griffin 

Bettws-y-coed 

Zinc 

4.9. 18  So 

— 

4910 

Pare  and  Fuches-lSs  - 

Llanrwst 

Lead  and 
Zinc. 

3.5.1006 

6:- 

R.  194 

Penrhyn-du 

Abersoch 

Lead 

1851 

58 
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OUTPUTS  or  LEADand   ZINC   ORES  for  SH  ROPSH  IRE 


OUTPUTS  OF  LEAD  ORE  from  CERTAIN  SHROPSHIRE  MINES. 

lOOiOOOOOOi.OOUjOiOo'O 
CDCDlOOOCOCOaJOOfflCOOOfflOO)"' 


GRAPHS  SHOWING   OUTPUTS    OF    MINES. 
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Aberliyu  Miiio,  38,  39,  01,  02-64,  00. 

Lotlc   (Tivi-tislell),   79,  80. 

Adits,    10. 

Aerial  ropeway,  30,  44. 

Afon  Gain,  55. 

Mawiklacli,  55. 

Aikm,  A.,  22,  24,  40,  45. 
Aix-la-Chapelle  oalaniiue  miixcjs,  59. 
Alecl,  River,  40. 
Alltwen  Level,  74. 
Alpine  cress  [Thalaspi  alpestre),  59. 
Alumina  in  galena  anil  blende,  8;  9. 
Amlwch,  81. 
Amorpha  canescens,  59. 
Analyses      and      assays:      general 
account,  8,  9 ;    of  bluestone,  83. 
Andesite,  35. 
Anglesey,  37,  81-85. 
Arenig  rocks,  2-5. 
Argentiferous  galena,  41. 
Ashgillian  shales,  48. 
Assays,  8. 

Assheton  Mine,  58,  59. 
Azurite,  54. 


Bala  rocks,  ores  in,  37,  45,  48. 
Bala-Caradoc  rocks,  2. 
Bala  Fault,  37,  48. 
Barytes:   2,  7,  8,  9,   12,   13,  21-24, 
30-36,  38,  41,  43-46,  49-51,  62; 
bituminous,  21,  26,  28. 
Barvtes  Mill.  23. 
Batholes  Mine,   13,   14,  28. 
Benallt  Mine,  58. 
Ben  Arthur's  Vein,  28. 
Berwyn  Dome,  37. 

Granite  Co.,  42,  43. 

Bettws-y-coed,  CO. 

Big  OreVein  (Pennerley),  28,  29. 

Big  Spar  Lode  (Perkins  Beach),  25, 

26. 
Big  Vein  (Nick  Knolls),  13. 
Bismuth  t<>lluride,  38. 
Bituminous  barytes,  21,  26,  28. 
Black  Khadley  Hill,  32. 
Black  Rock  Lode  (Mona),  82. 
Blacnau  Ffestiniog,  53. 
Blende,   38.   39.   52   58,   60-64,   6(;- 
72,  75,   77,  78,   80,  82. 

Blue  Barn  Cottage,   10. 

Bluestone,  81-85. 

Blue-stone  (slate),  41. 

Boat  Level,  10,  26-31. 

Bog  Mine,  2,  5,  7-9,  11,  26,  29-31. 

Veins  29-31. 

Breccia,  33,  35. 


lircceiation,  (»,  4(). 

Hiiik-kila  Lev.).    14. 

Hridgf  Lotlr  ((Jwyu).  50. 

lirou-lifulog  Mine,  47. 

lirookk'ss   Coppict',    10. 

Brooniyfirid   N'l-in,   20. 

Bryii-eisted<lfod  Mint>,  01,  75. 

Bryn-uaut-llech   Mini-,  47. 

Bulthy  Mini',  36. 

Bunches  of  ore,  21,  35,  30,  43.  40. 

Burgam  Mine,  25,  26,  28. 

Buxton  tliamonds,  01,  73. 

Buxton     Hill — Cefn-Gwynlle     Di-^- 

trict,  32-34. 
Buxton  Synclinc,  3,  32,  33. 
Bwlch-creolen  Mine,  38,  44,  45. 
Bwlch-y-plwm  Mine,  52,  53. 
Bwlch-y-tocyn  Mine,  59. 

Cae-coch  Mine,  38,  60,  61. 

Caerhegia,  68. 

Calcite  (calc-spar) :  7,  15,  17,  24,  31, 

33-35,    37,    41,    43,    45,    46;     in 

vughs,  27 ;    worked,  35. 
Calcium  oxide  in  galena  and  blende.. 

8,  9. 
Calcot  Farm,  36. 
- — —    Mine,  36. 
California  Lode,  11,  14,  15. 
Callow   Hill— Bog   District,    22-32. 

— Mine,  22. 

Cambrian  rocks,  ore  in,  37. 

■ shales  :    2,    3 ;    barren    of 

ores,  7. 
Careg-y-doll  Lode  (Mona),  82. 
Carnarvonshire,  37,  39,  56-81. 
"  Carreg  Ivvyd,"   77. 
Cathedral  Stope,  63. 
Caunter  or  Counter  Lode  (E.  Hmiuui 

Gravels).  14,  15. 
Caunter  or  Fir.-^t  Xoitli  Vein  (R<ninn 

Gravels),  16,  17. 
Cefn  Gunthly.  33. 
Cefa-gwynll<-,  33,  34. 
Cefii-y-fedw  Sandstone,  vein.-^  in,  0. 
C(-rus.site,  24.  31,  38,  46,  02,  72. 
Chakedony.  21. 
Clialeocite,  82. 

Chnleopyrite,  45.  52,  54   57,  ":2.  82. 
Clialliuor  l^odc,  70. 
Champion  Lodes,  69. 
1    Charlotte's  Lode,  82. 
Chidlow  Ijode,  56. 
Chimney  Vein,  26. 
Chirbury,  36. 

Seric-s ;  2,  3  ;    ore  in,  30. 

Chirk  Castlf  Mine,  40. 
I    Cilcenus  Mine,  60,  01,  78. 
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Clay-courses,  48. 
Clay  Shaft  Lode,  82. 
Cliff  Dale  Baiytes  Mill,  23. 
Cliffdale  Mine,  35. 
Clochnant  Mine,  44. 
Chvyd,  Vale  of,  46. 
Cobbler's  Gate,  44. 
Cockscomb  pyrites,  62.  65. 
Coed-Gwydyr  ?»Iine,  75. 
Contact-alteration,  3,  4. 
Conwy,  Vale  of,  46,  60. 

Valley  Fault,  37,  38. 

Cope,  T.  H.,  41. 

Copper  :    in  galena  and  blonde,  8, 

9;    carbonates,  46,  52,  54;    lode, 

38;    ores,   7,  36,  37,  44,  46,  48; 

pyrites,  7,  28,  38,  41,  43,  46,  52- 

54,  59,  67. 
Corndon  Hill,  36. 
Cornish  lodes,  comparison  with,  6, 

37,  61. 
Cornish  Lode  (E.  Roman  Gravels), 

11,   14,   15. 
Country-rock,    affecting    continuity 

of  ore-bodies,  6;   mmei'alized,  37. 
Crafnant  Valley,  76. 
Craig-ddu  Mine,  44. 
Craig-rhiwarth  Mine,  38,  42-44. 
Craig-y-Bere,  58. 
Craig-y-dduallt,  49. 
Craig-y-mwn  Mine,  44-46. 
Criss  Vein,  26. 
Cross-courses,  19,  20. 
Cross  Guns  Inn,  25. 
Crowsnest,  25. 
Cwm-eisen  Mine,  55. 
Cwm-lan-afon,  44-46. 
Cwm-mawr  ]Mine,  70. 
Cwm-orog  Mine,  42-44. 
Cyffty  Lode  :  (Pool), 70,  71 ;  (Cyffty), 

72. 
Cyffty  Mine,  61,  62,  65,  72,  73. 

Das-Eithin,  45. 

Davies,  D.  C,  6,  40. 

Denbigh,  mines  near,  46. 

Denbighshire,  37. 

Deposition  of  minerals,  order  of,  7, 
35. 

D'Eresby  Level,  70. 

Developments,  recent  (W.  Shrop- 
shire),  10. 

Devon  and  Cornwall,  lodes  of,  37. 

Diabase,  3,  22. 

Dines,  Mr.  H.  G.,  59. 

Dingle  Level,  10. 

Vein,  20,  21. 

Disgwylfa,  20. 

Distribution  of  ores  :  downward, 56; 
geographical  zonal,  61. 

Dolerite,  3,  16. 

Dolgelley  district,  38,  52,  55. 


Dolomite,  46. 

Dressing-plants,  30,  39,  44,  45,  51. 

Dumps,  old  mine  :  27,  28,  32,  33,  35, 

40,  41,  43,  44;   minerals  in.  17. 
Dyffryn-Aled,  47. 
Dyke  Dennis  Co.,  40. 
Dyke  rocks,  3,  4. 

Earth -movements,  3-5,  37,  60,  63. 

East-and-West  Lode,  69. 

East  Grit  Mine,  2,  14,  18-21. 

East  Llangynog  Mine,  40. 

East  Pit,  82. 

East  Roman  Gravels  Mine,  assays, 

8,  11,  14,  15,  17,  22. 
Elwy,  River,  47. 
Engine  Vein,  18. 
Eriogonum  oval i folium,  60. 

Fanning-Evans,  T.,  83. 

Farmers'  Company,  10,  IS. 

Faults  and  veins  :   5-8 ;  age  of,  5 : 

dying-out  of,  5  ;    barren,  5,  7  ;    in 

Ordovician  and  Silurian  rocks,  5 ; 

great  structural,  37. 
Fault-breccias,    mineralized  :   37  ; 

lodes  in,  37. 
Fault-systems,  37. 
Felspar:  33;  vein  of,  16. 
Felspathic  rock,  29. 
Ferric  oxide,  46. 
Ffestiniog,  52-54. 
Ffrith-Sian  Mine,  68,  78. 
Finlaysori,  Mr.  A.  M.,  6. 
First  New  Vein,  17,  18. 
First  Roman  Vein.,  18. 
Fhntshu-e:  37,49-51;  oresof,  6,  37. 
'  Floors  '  of  ore,  6. 
Flucan,  48. 

Fluorine,  compounds  of,  7. 
Fluorspar:     7,     24,     35;     pseudo 

moi'phs  after,  17. 
Forster,  Westgarth,  40. 
Foxdale,  Welsh,  68-70. 
Foxhole  Level,  25. 

Mine,  18. 

Vein,  18-20. 

Fuches-las  Lode,  66. 
Level,  67. 

Galena:  38,  39,  52-59,  61,  62,  64, 
66,  68-73,  75-78  80,  82;  pro- 
portion of,  to  blende,  62. 

Gamallt  Mine,  52,  54,  55. 

Gangue-minerals  :  7 ;  relation  of,  to 
country-rock,  61,  72. 

Garbe,  Dr.,  57. 

Gate  Level  Vein,  14. 

Gelli-lydan  Mine,  76. 

Glyn  Mine,  71. 

Goddard  Lode,  69,  70. 

Gold,  38,  45,  52,  54-.56. 
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Golden  Nriitiiro  Luclt<,  82. 
Gocxlfst    liu'siiay  Voin.  28. 
Oorlan  .Min«'.  72*.  74.  7"). 
Gors  J.,)(li<,  63,  «)().  1(7. 

JShrtft,  «»(i. 

Graig,  40. 

'  <Manito,'   41. 

Gravels  Mine,  2,  ii.  II. 

Gnvvels  ami  Slii-lv*-  Church  Hoils,  4. 

Great  Lode.  82. 

Groat  Stope,  ().'{. 

Green  Hill,  25. 

Greenly,  Ur.  E.,  81-83. 

Greenstone,  11,  14,  29,  3o. 

Grit  Mines  :   1 ,  2,  1 1 ,  18  ;  assays,  8  ; 

details  of,  19-21. 
Grits  and  Gravels  Mines,  2. 
Gwyn  Mine,  .5.5. 
Gypsum,  4.5. 

Habberley  Shalas,  3. 
Hade  of  veins:   changing,    43;   re- 
versed,  16,  23. 
Hadrian,  Emperor,   1. 
Hafna  INIine,  ()0-()2,  04,  65. 
Hafod-Bilston,  48. 
Hafod-Puleston,  48. 
Hagley  Ashes,  ore  in,  36. 
Hall,  Mr.  T.  C.  F.,  2,  4-7,  12,  22,  27. 
Hard  Lode,  62. 
Harlech  Dome,  37. 
Hen-stent,  41. 
Hirnant,  44. 

Holywell  Brook,  35. 

Sliales,  6. 

Hope,  2,  3;  Church,  10,  13. 

Shales  :  3,  4  ;  volcanic  ash  m, 

4;   barren    of    ores,  7,    11, 
12,  20. 

Hope  Valley,  11-14,  23. 

Hope-Shelve  District,  13-22. 

Hornstone,  21. 

Hughes,  Mr.,  82.  _     _ 

Hydrozincite,    38,    62,    63,    w,    '«; 
stalactitic,  63. 

Igneous  rocks,  37,  40,  41,  44   45  •..c. 

Intrti-sive  rocks,  3,  6,  13,  lo,  16,  22, 

29,  32,  3.5,  40,  42    43    etc. 
Iron :  in  galena  and  bl.>nde     8     .» , 
oxides,  46,  «i2 ;    pyrites,  24,  .iH. 

Josey  Wood,  25. 

Klondyke  Mills,  njm^^J^^^^:'  '^^• 
-Mine,  67,  lO,  n. 


Ladywell  and  Snailbeach  Grits  and 

Shales,  4. 
Ladywell  Mine,  17,  18. 


La.lvw.ll  Vein,  17,  18. 
Lapworlh.  IVof.  ('.,  2.  26,  31. 
l^H'nd,  percentage  of,   in  ore,  9,  5.5, 

.57   .59.  62,  6.5   74,  80.  81. 
Lead  carbonate:   18;  HtHla<'titi«'.  21. 

Hlag,  old,   44. 

Li-af  spar,   til. 

Lci^h  Hall,  10. 

—     -     L.ncl.  10.   1  I.   I  I    17. 

Llandejila,  48. 

Llandcilo  SericH  :    2;   ores  in,  34,  ;{7, 

40. 
Llandovery  Series,  Upper,  3. 
LlatidwTog,  58. 
Llanengan  District,  58,  59. 
Llanfair-Talhaiarn,  39,  46,  47. 

— —   -Llansannan 

District,  46-48. 
Llanfair  :\Iine,  39,  47,  48. 
Llanfrothen  Church,  52. 
Llanfyllin,  43. 
Llangelynin,  60,  79. 
Llangollen  :  49  ;    Syncline,  37. 
Llangynog:    37-39,    40-46;    Lode, 

40-42  ;    Mine.  40-43  ;    ores,  6. 
Llrtullyfni  District,  57,  58. 
Llanrhaiadr-ym-Mochnant,  46. 
Llanrhychwyn,  77. 
Llanrwst  District,  37-39,  59-81. 

Mine,  61,  72-74. 

Llansannan  District,  38,  46-48. 
LI ugwy  Valley,  60,  71. 
Llyn-Crafnant,  38. 
Llyn-Geirionydd,  39,  67-70,  77. 
Llyn-Stwlan,  53. 
Llyn-ty'n-y-mynydd,  39,  73. 
Llyn-y-mynydd,  42. 
Llyn-y-parc,  39,  63,  66. 
Llyn-y-sarnau,  73. 

Llynau-Gamallt,  54.  _ 

Lodes   oryeins:   character..^ of    37^ 

in     fault-planes,     .w  , 

hade   of,   43. 
L.,nf;.nynd,  The.  2.      ^ 
LoMtruivndian  rocks.  -. 
Lords  Hill  Hcds.  4. 
Loi-dshill  Farm,  24. 
Lords  Stone,  10. 

. I>ane.  10. 

Lowe,  Mej«srs.  W.  F.  and  H..  «• 


3; 
i9; 
(TrecaHtell), 


Maddox's  Coppic"',  25. 

Main    Lode:    (Bwlch-y-plY>") 

(Gwyn),  56;    (New  IW'"'")'.  IV/ 

(Tankerville),     2 

79,  80. 
Malachite,  17,  38,  54. 
Manganese,  21,  76. 
Map  of  Shelve  District ,  MS 
Marsh,  The,  35. 

. Pool,  18. 

Merioneth,  37,  39,  52-56. 
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Middleton,  34. 

Series,  2.  3. 

Middletown,  36. 

MUne  Shaft,  10,  11,  13. 

Mimetite,  38,  52,  50. 

Mine-tailings,  24. 

Mineralization,   date  of,   0,   38,   60, 

63,  72,  75. 
Minerals  in  lodes,  38. 
Mining,  ancient,  1,  16,  79. 
^Minium,  24. 

Minsterley,  2,  10.  22,  25,  20,  28,  30. 
Mispickel,  38,  52,  55,  56. 
Moehvyn-bach,  53. 
Moehvyn  Mine,  53. 
Mona  Mine,  37,  81-85. 
Montgomeryshire,  37,  40-40. 
More,  Rev.  J.,  10. 
More's  Vein,  17. 
Morfa-du  Lode,  82. 

Mine,  81-85. 

Morgan  Lode.  47,  48. 

Morton,  G.  H.,  1,  2,  4,  10,  20,  28. 

Mountain  Lake,  The,  42. 

Lode  Mine,  57. 

Murchison,  Sir  R.  L,  1,  2,  14,   10, 

18,  21,  29,  33,  34. 
Mynydd  Tal-y-mignedd,  57. 
MyttonBeds:  3,  4;  ore-bearing,  7, 

11,   12. 
Mytton  Dingle  Vein,  25. 
Myttonsbeach  Mine,  25. 


Nant,  75. 
Nant-ddu,  53. 
Nant-Gwydyr,  64,  65,  78. 
Nantlle  Valley,  57,  58. 
Nant-y-blaidd  Mine,  38,  44,  45. 
Nant-y-plwm  Mine.  40.  47. 
New  Britain  Vein.  18,  20. 

Central  Snailbeach  Mine,  25. 

Llangynog  Mine,  39,  40. 

Lode  (New  Pandora),  69. 

Pandora  Mine,  08-70. 

or  Red  Vein  (Grit),  19. 

Vein  (Llanfair),  48. 

Newman     Ogle     Son     and     Grace, 

Messrs.,  43. 
Nicholas,  Mr.  T.  C,  58. 
Nick  Knolls,  14,  22. 

Mine,  13. 

Vein,  13,  14. 

Nipstono  Vein  :  26,30,31;  analysis 

of  galena  from,  8. 
Norbnry,  31,  32. 
North  Discovery  Lode  (Mona),  82. 

Lode  (Tankerville),  27. 

Tankerville  Mine,  32,  33. 

Wales,  mines  of,  37-80. 

North-and-South     Lode     (Bwlch-y- 

]ilwm),   ;i3. 


North  -  and  -  South  Lode  (Ffrith- 
Sian),  78. 

North-and-South  Lode  (New  Pan- 
dora), 09. 

Ochr-graig  Mine,  42,  43. 

Oil-flotation  process,  39,  03. 

Old  Grit  Mine,   19,  20. 

Old  Lode  (Tankerville),  27. 

Ordovician  rocks  :   2,  3  ;  ores  in,  37. 

Ore:  in  bunches,  21,  35,  30,  43,  40; 
in  floors,  6;  in  pipes,  19-21,  26, 
27;  in  shoots,  6,  7,  24,  27; 
conditions  for  maximum  deposi- 
tion of,  7;  downward  distribu- 
tion of,  56 ;  order  of  deposition 
of,  7  ;  zonal  arrangement  of,  38 ; 
ratio  of,  to  gangue,  62,  72,  78; 
in  Stapeley  Ashes,  32. 

Ore-bearing  solutions :  flow  of,  7 ; 
source  of,  6. 

Ore-bodies,  discontinuity  of,  6. 

Orpiraent,  52,  56. 

Orthoclase,  38,  45. 

Oswestry,  40,  42. 

Outliers,  32. 

Output  of  ores,  general  account,  9 
and  Fig.  13.  See  also  Details  of 
Mines. 

Ovenpipe  Mine,  9,  26-28. 

Pant-gwyn  Mine,  59. 
Pant-y-carw  Level,  76. 
Pare  Mine,  61-03,  05,  GO,  72. 

Valley,  59. 

Parys  Mine,  81-85. 

Mountain,  81. 

Mine,  37. 

Peacock  copper,  57. 
Pelton  turbines,  39,  03,  71. 
Pengwern  Mine,  39,  40. 
Pennant  House,  49,  50. 

— Mine,  38,  39,  49-51. 

Vein,  49,  50. 

,  Thos.,  40,  42,  45. 

Pennerley  Methodist  Chapel,  28. 
Pennerley  Mine  :  2,  9,  20,  28,  29,  30 ; 

assays,  8. 
Penrhyn  Mine,  58,  59. 
Penrhyndeudraeth,  52,  53. 
Pen-y-bont,  44,  45. 
Pen-y-garnedd,  45. 
Pen-y-groes,  57,  58. 
Pen-y-parc,  41. 
Pen-yr-allt  Lode,  04. 

— —  Mine,  61,  04,  07,  08. 

Percentages    of    load    and    zinc    in 

ores,  8. 
Perkins  Beach  Mine  :  25,  20  ;  nssays, 

8. 
Perkins  Level,  24. 
Phyllograptus  Shales,  82. 


INUEX. 


91 


^/P"-><  of  uiv.   19-21.  2(i.  27. 
^istyil-y-(a>u,  .",,5. 

f^'"n-<  ot  iilmndoiunl  ruiin»H.  sr),  8«. 
*^«uit.s  that  imlicaif  Ifiul  iti  soil,  59. 

loiit-ai-Kil..n.  55. 

PoiA  Mi  no,  70. 

Quay,  42. 

Vein.  18. 

Pt)itli-I»ac'h,  oS. 

Porth-Nei>?wl  (Poit-Nigel)  Mine,  59. 

Porth-y-wieii,  40. 

Potter's  Pit  Mine,  20,  28. 

Pre-Cainbrian  rocks :  2;  barytes  in, 
7  ;  copper  in,  7. 

Priest  Weston.  35,  36. 

Principal  Lode:  (Cyffty),  72; 
(Ffrith-Sian),  78;  (Pare),  GO; 
(Trecastell),  71t. 

Proclucer-ga'*.  70. 

Pultheley  (PwU-lle),  34. 

Pump  Sump  Lode,  28. 

Pull-lie  (Pultheley),  34. 

Pyllau-cociiion,  79. 

Pyrites:  7,  17.33,  45,4b,  52,  54,  56, 
57,  60,  61,  63.  64,  72,  75,  77,  78, 
81,  82;  copper,  7,  38,  46,  52- 
54,  57;  iron,  34,  38,  52-55,  60- 
65,  67-69,  72,  75,  77,  78,  81,  82; 
cockscomb,  62,   65. 

Pyromorphite,  38,  52,  56. 

Pyrrhotite,  38. 

Quarry  Vein:  (Foxhole),  18;  (Lady- 
well),  18;    (Snailbeach),  25. 

Quartz:  7,  17,  21,  24  33,  34,  37, 
41,  43-46;  in  vughs,  27;  bi- 
pyramidal  crystals  oi,  61,  73,  75. 


Ramsden,  Lieut. -Col.  J.  V.,  28 
Red  Pits,  79. 

Vein:   ((irit).  19;  (Pennerley), 

28. 
Recent    tievelopments    {W.    Shrop- 
shire),  10. 
Rhadley     Mine  :     (Black    Rhadley 
Hili),  32;  (Cefn-prvvynlle),  33,  34. 
Rhadley  and  Rock  Mine,  assays,  8. 
Rhaiadr-Mawddach,  50. 
Rhaiadr  Valley,  44-46. 
Rhosmynach  Mine,  37. 
Rhuallt,  49,   50. 
Rhyolitc,  40,  41  ^  43,  46. 
'Rider,'   4,   16.   21.  35. 
Rider  Vein:  (Grit),  1,  19-21;  (Pen- 
nerley), 28,  29. 
Ritton  Castle  Mine,  33. 
Robert  Everall's  Vein,  25. 
Rock.  The,  32. 

. House  Mine,  31,  ;}2 

-^  Mme,  32. 


Kt.nuui  CJrnvelH  Mine:    1,  2,  i:{,  15 

17  ;  Jissays,  8. 
Ruinun  mining,  1,  10,  30,  79. 

-— Vein.    1,    10.    17. 

Rorrington;  34;  Hill,  34,  35. 

•  Mini*,  7.  34.  35. 

Hose  s|)jir.  (51 . 
Kouii.l  liill.  5. 
Koinulliill     Mine:      12,    2S.    H'2,    :j:J  ; 

assays,   8. 
Ruabou,  lead-fonndries  near,  40. 

St.  Asapli  Disiii.t,  38,  39,  49   51. 
Zinc,    Load,    and    J^arvta 

Co.,  Ltd.,  49. 
St.  Tudwals,  58. 
Sandhole  Vein,  25. 
Santley  Hill,  14. 
Sawpit  Vein,  1,  16,  17. 
Schiefer-spar,  61,  65,  67,  77. 
Second  North  Vein,  1,  16,  17. 

Roman  Vein,  18. 

Sericitization  of  dyke-rocks,  4,  22. 
Shale    Lode:     (Aberllyn).    62,     63; 

(Pare),  63,  66. 
Sheai'-lenticles,  66. 
Shelfield  Farm,  22. 

Main  Lode,  22. 

Shelve:  3,  19;  Anticline,  3,7,  10,  11, 

13,  21. 
Shelve  District,  Lap\\"orth's  ma[)  of, 

2. 
Shelve  Hill,  4,  18. 

^Pool  Mine,  21. 

Series,  2. 

Shineton  Shales,  3. 
'  Shoots  '  of  ore,  6,  7,  24,  27. 
Shropshire  Canal,  42. 
Mines, Ltd.,  2,  8,  10, 

18,  28. 
Silica  in  galena  and  blende,  8,  9, 
Silurian    rocks:     3;    mines    in. 

are    in,    37;      unconformable 

Ordovician,  32. 
Silver  in  lead-ore  and  in  lead,  8, 

24,  38,  41,  42,  44,  53,  55.  57- 

62,  65,  00,  68,  80,  81,  83,  84. 
Silver-ore,  60. 
Slap,  old  lead-.  2,  44. 
Slickensides,  40. 
Smelt ing-site,  «)ld,  44. 
Smelt ing-works,  old,  25. 
Snailbeach  Coppice.  25, 

Fault,  22. 

Mine:     1,    2,    9,    22-25; 


13, 


40; 
on 

21, 

59. 


assays,  8. 
Snailbeach  Vein,  22-24. 
Snead,  1. 
Snowdon,  38. 
Snowdonia,  37. 
Solutions,  ore-l)earing,  0. 
Somme  Tunnel,  30. 
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Soufeh  Llangynog  Mines,  40. 

Lode  (Llangynog),  4L 

(Pennant),  50. 

(Tankerville),  27. 

— Roman  Gravels  Mine,  17,  22. 

Vein  (Grit),  19. 

(Snailbeach),  23,  25. 

Spar,  21. 

Spring  Vein,  1(3,  17. 

Squilver,  20;  Vein,  20,  21. 

Stapeley  Ashes  :  3,  5,  11  ;  ores  in,  32, 

34-36. 
Star-ealcite,  07. 
Steam-power,  39. 
Steel-ore,  21. 
Stipei-stones  Co.,  29. 
Qiiartzite  :  3,    4  ;     im- 

jjoverishment  of  veins  in,  0. 
Stiperstones  School,  26. 
Stony  Dingle  Vein,  25. 
Suction-gas  power,  39. 
Snlphvir,  native,  45. 

• in  galena  and  blende,  8,  9. 

Sun  Inn,  17. 

Swallow  Falls,  71. 

Swallows,  in  E.  Grit  Mine,  19. 


Tal-y-llyn,  68. 
Tal-y-sarn,  57. 
Tanat,  River,  41,  42. 

Valley,  41,  42,  44,  45. 

—  Railway,  42,  43. 

Tankerville  Arms,  2. 

Fault,  32. 

Flags  and  Shales,  4. 

Lode,  27. 

,  Lord,  10. 

Mine:     7,    9,    26-28; 

assays,  8. 
Tan-y-bwlch  Mine,  59. 
Tan-y-graig,  46. 
Tan-yr-eglwj's  Mine,  r)8,  77. 
Taylor's  Vein,  25. 
Thomas,  Dr.  H.  H.,  82. 
Tin  in  galena,  8. 
Tips,      old      mine-,      see      Dumps ; 

minerals  in,  17. 
Torsional  movements  of  rocks,  37. 
Travis,  Mr.  C.  B.,  41. 
Trawsfynvdd,  55. 
TrecastelfMine,  60-62,  79-81. 
Trefriw,  38,  60,  62,  75,  76. 
Trf'fydd-bychan,  49. 
Tremadoc  Shales,  3. 
Turbines,  39,  63,  68,  71. 
'  I'witches  '  in  lodes,  35. 
Tyddyn-Gwladys  Mine,  55. 
Ty-hwnt-y-gors,  61,  68. 
Tv-mawr  (Ty'r-mawn),  66. 
Ty-newydd,  41. 
Ty'n-twll  Mine,  70. 


Ty'n-y-celyn,  49. 
Ty'n-y-ddol  Mine,  47. 
Ty'n-y-llwyn,  45. 
Ty'n-yr-ardd  Mine,  78. 


Unconformity,  32. 

— of  Silurian  on  Ordo- 

vician,  3,  32. 
Underground  Avater,  39. 
Unwatering  of  Mines,  10. 


Vale  of  Clwy<i,  46. 

Fault,  37. 

of  Conwy,  46. 


Veins,  change  of  hade  in,  16,  23. 

— general  account,  6-8. 

main  trends  of,  7. 

■ — ■ pinching  out  of,  37. 

— ■ reversed  in  hade,   16. 

— ■ — —  siliceous  contents  of,  1. 
Vieille  Montagne  Co.,  40,  43,44,46. 
Viola  calarninaria,  59. 
Volcanic  rocks,  35. 
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